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Description 

TECHNICAL FIELD 

5 [0001] The present invention relates to a novel imidazole derivative and a medicinal composition comprising it as an 
active ingredient. 

BACKGROUND OF THE INVENTION 

w [0002] Al DS (acquired immune deficiency syndrome) is a serious social problem spread over the world as a refractory 
viral disease caused by HIV and the research and development of anti-HIV drugs have been undertaken on a worldwide 
scale. To this day, nucleic acid derivatives such as azidodeoxythymidine (AZT), dideoxyinosine (DDI), dideoxycytidine 
(DDC), dideoxydidehydrothymidine (D4T), and 3'-thiacytidine (3TC) have been developed as major target and put to 
use clinically, but severe adverse reactions and decreace of the efficacy due to occurrence of resistant strains have 

15 produced new problems and, therefore, the development of new therapeutic drugs has been eagerly awaited. 

[0003] The pathologic picture of AIDS has not been fully elucidated yet, and recently it has been found that even in 
asymptomatic patients whose clinical stage is considered to be at a latent period, virologically the virus is actively 
proliferated in the lymph node. Therefore, development of an improved anti-HIV drug is an important social need today. 
[0004] Meanwhile, explorations into various imidazole derivatives have been undertaken with the view of utilizing 

20 them as medicines. 

[0005] US Patent 3968228 describes imidazole derivatives effective for the therapy of coccidiosis in animals as well 
as a variety of imidazole derivatives as intermediates for their synthesis. In the imidazole derivatives disclosed, however, 
the substituent attached directly to the imidazole ring via a -S-, -SO-, or -S0 2 - moiety is limited to alkyl groups. 
[0006] US Patent 4592774 discloses imidazole derivatives which are of use as herbicides. However, all the disclosed 
25 imidazole derivatives necessarily have an optionally substituted phenylmethyl in the 2-position of the imidazole ring. 
[0007] Japanese Kokai Hei-2-83373 discloses a series of imidazole derivatives of value as agrochemicals, medi- 
cines, perfumes, or polymer materials. These imidazole derivatives are substituted by hydrogen, cyano, carbamoyl, 
thiocarbamoyl, or a group of the formula COOR 2 (those represented by substituent Y in the publication) in the 4- and/ 
or 5-position(s). 

30 [0008] Japanese Kokai Hei-5-252270 describes imidazole derivatives having anti-HIV activity. In the disclosed imi- 
dazole derivative, however, the substituent in the 1 -position of the imidazole ring is limited to groups of the formula 
-(CH 2 ) n -0-R 3 having an ether linkage. 

[0009] J. Chem. Soc, Perkin Trans. 1 1 972, pp 1 955-1 960 and pp 1 960-1 963 describes imidazole derivatives which 
are excluded from present claim 1 by proviso. No biological activity is reported for these compounds. 

35 

SUMMARY OF THE INVENTION 

[0010] In view of the above state of the art, the present invention has for its object to provide a compound having 
the activity to specifically inhibit proliferation of the causative virus HIV in the lymph node and yet a low toxic potential. 
40 [001 1 ] The inventors of the present invention discovered that a series of imidazole derivatives having herein-defined 
substituent groups meet the above object and completed the present invention. Thus, the present invention is essen- 
tially directed to any of such imidazole derivatives and medicinal compositions comprising them as active ingredient. 

DETAILED DISCLOSURE OF THE INVENTION 

45 

[0012] The present invention is now described in detail. 

[0013] The imidazole derivatives of the present invention have the following formula (I). 



50 
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R 1 




(wherein R 1 represents hydrogen, an alkyl group of 1 to 20 carbon atoms, an alkenyl group of 2 to 7 carbon atoms, a 
cycloalkylalkyl group of 4 to 12 carbon atoms, a haloalkyl group of 1 to 6 carbon atoms, an oxoalkyl group of 1 to 6 
carbon atoms, an aroylalkyl group of 8 to 13 carbon atoms, a substituted or unsubstituted aralkyl group, a substituted 
or unsubstituted heteroarylalkyl group, a substituted or unsubstituted carbamoyloxyalkyl, carbamoylalkyloxyalkyl, or 
acyloxyalkyl group, or a branched hydroxyalkyl group; 

R 2 represents an alkyl group of 1 to 6 carbon atoms, an acyl group of 1 to 6 carbon atoms, hydroxyiminomethyl, 
hydrazonomethyl, or a group of the formula -(CH 2 )n-R 4 (where R 4 represents halogen, an alkoxy group, hydroxy, 
cyano, an acyloxy group, an aryloxycarbonyloxy group, an alkoxycarbonyloxy group, carboxy, a substituted or unsub- 
stituted carbamoyl group, a substituted or unsubstituted hydroxyalkyloxy group, a substituted or unsubstituted benzy- 
loxy group, a substituted or unsubstituted carbamoyloxy or thiocarbamoyloxy group, a substituted or unsubstituted 
amino group, or azido; n represents an integer of 1 to 3); 

R 3 represents a substituted or unsubstituted alkyl group of 1 to 6 carbon atoms; 

X and Y independently represent hydrogen, an alkyl group of 1 to 3 carbon atoms, halogen, or nitro; 

Z represents S, SO, S0 2 or CH 2 ). 
[0014] In the above formula, the alkyl group of 1 to 20 carbon atoms for R 1 means a straight-chain or branched alkyl 
group, thus including methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, tert-butyl, n-pentyl, i-pentyl, n-hexyl, n-heptyl, n- 
octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tridecyl, n-tetradecyl, n-pentadecyl, n-hexadecyl, n-heptadecyl, n-oc- 
tadecyl, n-nonadecyl, n-eicosyl, and the like. 

[0015] The alkenyl group of 2 to 7 carbon atoms for R 1 is not particularly restricted but includes vinyl, allyl, propenyl, 
butenyl, pentenyl, hexenyl, heptenyl, and the like. 

[0016] The cycloalkylalkyl group of 4 to 12 carbon atoms for R 1 is not particularly restricted but includes cyclopro- 
pylmethyl, 1- or 2-cyclopropylethyl, 1-, 2-, or 3-cyclopropylpropyl, 1-, 2-, 3-, or 4-cyclopropylbutyl, 1-, 2-, 3-, 4-, or 
5-cyclopropylpentyl, 1-, 2-, 3-, 4-, 5-, or 6-cyclopropylhexyl, 1-, 2-, 3-, 4-, 5-, 6-, or 7-cyclopropylheptyl, 1-, 2-, 3-, 4-, 

5- , 6-, 7-, or 8-cyclopropyloctyl, 1 -, 2-, 3-, 4-, 5-, 6-, 7-, 8-, or 9-cyclopropylnonyl, cyclobutylmethyl, 1 - or 2-cyclobutyle- 
thyl, 1-, 2-, or 3-cyclobutylpropyl, 1-, 2-, 3-, or 4-cyclobutylbutyl, 1-, 2-, 3-, 4-, or 5-cyclobutylpentyl, 1-, 2-, 3-, 4-, 5-, or 

6- cyclobutylhexyl, 1-, 2-, 3-, 4-, 5-, 6-, or 7-cyclobutylheptyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, or 8-cyclobutyloctyl, cyclopentyl- 
methyl, 1- or 2-cyclopentylethyl, 1-, 2-, or 3-cyclopentylpropyl, 1-, 2-, 3-, or 4-cyclopentylbutyl, 1-, 2-, 3-, 4-, or 5-cy- 
clopentylpentyl, 1-, 2-, 3-, 4-, 5-, or 6-cyclopentylhexyl, 1-, 2-, 3-, 4-, 5-, 6-, or 7-cyclopentylheptyl, cyclohexylmethyl, 
1 - or 2-cyclohexylethyl, 1 -, 2-, or 3-cyclohexylpropyl, 1 -, 2-, 3-, or 4-cyclohexylbutyl, 1 -, 2-, 3-, 4-, or 5-cyclohexylpentyl, 
1 -, 2-, 3-, 4-, 5-, or 6-cyclohexylhexyl, cycloheptylmethyl, 1 - or 2-cycloheptylethyl, 1 -, 2-, or 3-cycloheptylpropyl, 1 -, 2-, 
3-, or 4-cycloheptylbutyl, 1-, 2-, 3-, 4-, or 5-cycloheptylpentyl, cyclooctylmethyl, 1- or 2-cyclooctylethyl, 1-, 2-, or 3-cy- 
clooctylpropyl, 1-, 2-, 3-, or 4-cyclooctylbutyl, 1- or 2-cyclooctylethyl, 1-, 2-, or 3-cyclononylpropyl, and the like. 
[0017] The haloalkyl group of 1 to 6 carbon atoms for R 1 is not particularly restricted but includes chloromethyl, 1- 
or 2-chloroethyl, 1-, 2-, or 3-chloropropyl, 1-, 2-, 3-, or 4-chlorobutyl, 1-, 2-, 3-, 4-, or 5-chloropentyl, 1-, 2-, 3-, 4-, 5-, 
or 6-chlorohexyl, bromomethyl, 1- or 2-bromoethyl, 1-, 2-, or 3-bromopropyl, 1-, 2-, 3-, or 4-bromobutyl, 1-, 2-, 3-, 4-, 
or 5-bromopentyl, 1-, 2-, 3-, 4-, 5-, or 6-bromohexyl, fluoromethyl, 1- or 2-fluoroethyl, 1-, 2-, or 3-fluoropropyl, 1-, 2-, 
3-, or 4-fluorobutyl, 1-, 2-, 3-, 4-, or 5-fluoropentyl, 1-, 2-, 3-, 4-, 5-, or 6-fluorohexyl, iodomethyl, 1-or 2-iodoethyl, 1-, 
2-, or 3-iodopropyl, 1 -, 2-, 3-, or 4-iodobutyl, 1 -, 2-, 3-, 4-, or 5-iodopentyl, 1 -, 2-, 3-, 4-, 5-, or 6-iodohexyl, difluoromethyl, 
1 ,2-difluoroethyl, trifluoromethyl, 2,2,2-trifluoroethyl, and the like. 

[0018] The oxoalkyl group of 1 to 6 carbon atoms for R 1 is not particularly restricted but includes acetylmethyl, pro- 
pionylmethyl, 2-oxoethyl, and the like. 

[0019] The aralkyl group mentioned for R 1 means an aralkyl group of 7 to 12 carbon atoms, such as phenylmethyl, 
1 - or 2-phenylethyl, 1 -, 2-, or 3-phenylpropyl, 1 -, 2-, 3-, or 4-phenylbutyl, 1 -, 2-, 3-, 4-, or 5-phenylpentyl, 1 -, 2-, 3-, 4-, 
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5-, or 6-phenylhexyl, 1-, 2-, 3-, 4-, 5-, 6-, or 7-phenylheptyl, nap hthy I methyl, 1- or 2-naphthylethyl, and the like. 
[0020] The aroylalkyl group of 8 to 13 carbon atoms for R 1 is not particularly restricted but includes benzoylmethyl, 
1- or 2-benzoylethyl, 1-, 2-, or 3-benzoylpropyl, 1-, 2-, 3-, or 4-benzoylbutyl, 1-, 2-, 3-, 4-, or 5-benzoylpentyl, 1-, 2-, 
3-, 4-, 5-, or 6-benzoylhexyl, 1-, 2-, 3-, 4-, 5-, 6-, or 7-benzoylheptyl, and the like. 
5 [0021] The heteroarylalkyl group mentioned for R 1 is not particularly restricted but includes 2-pyridylmethyl, 3-pyri- 
dylmethyl, 4-pyridylmethyl, 1 - or 2-(2-pyridyl)ethyl, 1 -or 2-(3-pyridyl)ethyl, 1 - or 2-(4-pyridyl)ethyl, 1 -, 2-, or 3-(2-pyridyl) 
propyl, 2-thienylmethyl, 3-thienylmethyl, 4-thienylmethyl, 2-quinolylmethyl, 3-quinolylmethyl, 4-quinolylmethyl, and the 
like. 

[0022] The carbamoyloxyalkyl group mentioned for R 1 is not particularly restricted but includes carbamoyloxymethyl, 
10 1 -or 2-carbamoyloxyethyl, 1 -, 2-, or 3-carbamoyloxypropyl, 1 -, 2-, 3-, or 4-carbamoyloxybutyl, and the like. 

[0023] The carbamoylalkyloxyalkyl group mentioned for R 1 is not particularly restricted but includes carbamoylmeth- 
yloxymethyl, 1- or 2-carbamoylmethyloxyethyl, and the like. 

[0024] The acyloxyalkyl group mentioned for R 1 is not particularly restricted but includes acetyloxymethyl, propiony- 
loxymethyl, and the like. 

15 [0025] The hydroxyalkyl group mentioned for R 1 is not particularly restricted but includes 2-hydroxy-1 -propyl, 2-hy- 
droxy-2-propyl, 2-hydroxy-3-propyl, and the like. 

[0026] The substituent that may be present on said substituted or unsubstituted aralkyl, substituted or unsubstituted 
heteroarylalkyl, or substituted or unsubstituted carbamoyloxyalkyl, carbamoylalkyloxyalkyl, or acyloxyalkyl, all men- 
tioned above for R 1 , is not particularly restricted but includes alkyl (e.g. methyl, ethyl), alkenyl (e.g. allyl), cycloalkyl (e. 
20 g. cyclopropyl), haloalkyl(e.g. fluoromethyl), oxoalkyl (e.g. acetylmethyl), aralkyl (e.g. benzyl), aroylalkyl (e.g. benzoyl- 
methyl), hydroxy, substituted or unsubstituted amino (e.g N-methylamino, N,N-dimethylamino, N-acetylamino, diami- 
nomethyleneaminomethyl, ureidomethyl, methanesulfonamidomethyl). 

[0027] In the above formula, the alkyl group of 1 to 6 carbon atoms for R 2 is a straight or branched alkyl group, thus 
including the alkyl groups of 1 to 6 carbon atoms mentioned for R 1 . The acyl group of 1 to 6 carbon atoms for R 2 and 
25 R4 i s not particularly restricted but includes formyl, acetyl, propionyl, butyryl, valeryl, and the like 

[0028] The alkoxy group mentioned for R 4 is not particularly restricted but may for example be methoxy, ethoxy, 
propoxy, or butoxy. 

[0029] The aryloxycarbonyloxy group mentioned for R 4 is not particularly restricted, either, thus including phenyloxy- 
carbonyloxy as an example. 

30 [0030] The alkoxycarbonyloxy group mentioned for R 4 is not particularly restricted, including ethoxycarbonyloxy as 
an example. 

[0031 ] The hydroxyalkyloxy group for R 4 is not particularly restricted but includes hydroxymethyloxy, hydroxyethyloxy, 
and so on. 

[0032] The substituent that may be present on said substituted or unsubstituted carbamoyl, substituted or unsubsti- 
35 tuted hydroxyalkyloxy, substituted or unsubstituted benzyloxy, substituted or unsubstituted carbamoyloxy or thiocar- 
bamoyloxy, or substituted or unsubstituted amino group for R' is not particularly restricted but includes alkyl, alkenyl, 
cycloalkylalkyl, haloalkyl, oxoalkyl, acyl, carbamoyl, and substituted or unsubstituted amino (e.g. N-methylamino, N, 
N-dimethylamino, N-acetylamino, diaminomethyleneaminomethyl, ureidomethyl, methanesulfonamidomethyl). 
[0033] The alkyl group of 1 to 6 carbon atoms for R 3 in the above formula is a straight or branched alkyl group and 
40 includes the same alkyl groups of 1 to 6 carbon atoms as mentioned for R 1 . Preferred is isopropyl. The substituent for 
such alkyl group is not particularly restricted but includes hydroxy, alkoxy, acyloxy, alkenyl, cycloalkyl, halogen, oxoalkyl, 
aralkyl, aroylalkyl, cyano, carboxy, alkoxycarbonyl (e.g. methoxycarbonyl, ethoxycarbonyl), and the like. 
[0034] In the above formula, the alkyl group of 1 to 3 carbon atoms for X is not particularly restricted but may for 
example be methyl, ethyl, or propyl. The halogen for X is not particularly restricted but includes chlorine, bromine, 
45 fluorine, and iodine. Preferred is chlorine. 

[0035] The alkyl group of 1 to 3 carbon atoms for Y in the above formula is not particularly restricted but may for 
example be methyl, ethyl, or propyl. The halogen for Y is not particularly restricted but includes chlorine, bromine, 
fluorine, and iodine. Preferred is chlorine. 

[0036] The following is a list of preferred species of the compounds according to the present invention. 

50 

(A-1 ) 2-Carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 
(A-2) 2-[5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]ethanol 
(A-3) 2-Carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-4-yl)methyl-1 H-imidazole 
(A-4) [5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl]methanol 
55 (A-5) [1 -(2-Hydroxypropyl)-5-(3,5-dichlorophenylthio-4-isopropyl-1 H-imidazol-2-yl]methanol 

(A-6) [5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]acetonitrile 
(A-7) [5-(3,5-Dichlorophenylthio)-1 -(4-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yl]methanol 
(A-8) [5-(3,5-Dichlorophenylthio)-1 -(3-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yl]methanol 



4 
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(A-9) 2-[5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -ethyl-1 H-imidazol-2-yl]ethanol 

(A-1 0) 2-[2-(Carbamoyloxy)ethyl]-5-(3,5-dichlorophenylthio-1 -ethyl-4-isopropyl-1 H-imidazole 

(A-11 ) [5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2(1 H)-pyridon-5-yl)methyl-1 H-imidazol-2-yl]methanol 

(A-1 2) 2-Carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -(6-oxo-1 ,6-dihydro-pyridin-3-yl)methyl-4-isopropyl- 

1 H-imidazole 

[0037] In addition to the above species, the compound of the present invention includes the following species, for 
instance. 

(1 ) 2-Carbamoyloxymethyl-5-isopropyl-1 -methyl-4-phenylthio-1 H-imidazole 

(2) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

(3) 4-(3,5-Difluorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde 

(4) Methyl 3-(5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propionate 

(5) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(6) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(7) 2-(2-Carbamoyloxyethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(8) 2-(2-Carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(9) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(2-phenylethyl)-1 H-imidazole 

(1 0) 2-(2-Carbamoyloxyethoxy)methyl-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

(11 ) 2-(2-Carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(12) 2-(2-Carbamoyloxyethoxy)methyl-5-(3,5-difluorophenyl-thio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(13) 2-(2-Carbamoyloxyethoxy)methyl-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(14) 1 ,5-Dibenzyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(15) 2-Aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(1 6) 2-Azidomethyl-4-(3,5-difluorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

(1 7) 4-lsopropyl-2-N-methyl(thiocarbamoyl)oxymethyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 8) 5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-ylmethanol 

(1 9) 2-(2-Carbamoyloxyethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(20) 2-(2-Acetoxyethyl)-5-(3-chlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(21 ) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propanol 

(22) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(23) 4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazol-2-ylacetonitrile 

(24) 1 -(5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(25) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazole 

(26) 2-Carbamoyloxymethyl-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(27) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(28) Methyl 3-(5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propionate 

(29) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(30) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(31 ) 3-(1 -Allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(32) 1 -Benzyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(33) 2-(2-Carbamoyloxyethoxy)methyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(34) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

(35) 2-(2-Carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(36) 2-Aminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(37) 1 -Benzyl-2-(3-carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(38) 5-(3,5-Difluorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(39) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(40) 2-2-(Acetoxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(41 ) 2-(2-Carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(42) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1 H-imidazol-2-ylmethanol 

(43) 2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1 H-imidazole 

(44) 2-(2-Aminoethyl)-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazol 

(45) 1 -Allyl-2-(3-carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(46) 2-(1 -Allyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(47) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(48) a-(2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(49) 3-(1 -(4-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 
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(50) 2-Carbamoyloxymethyl-1 -cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(51 ) 2-Azidomethyl-4-(3-chlorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(52) N-(5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-4-ylmethyl)acetamidine 

(53) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(54) a -(2-(2-Hydroxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(55) 1 -Allyl-2-(3-carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazole 

(56) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(57) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(58) 2-Azidomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(59) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(60) 2-Acethylaminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(61 ) 2-(5-(3,5-D.ichlorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(62) 1 -Ethyl-5-isopropyl-4-(3-fluorophenylthio)-1 H-imidazol-2-ylmethanol 

(63) 4-lsopropyl-2-N-methylthiocarbamoyloxymethyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 

(64) a -(5-(3,5-Difluorophenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(65) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(3-(pyridin-4-yl)propyl-1 H-imidazol-2-ylmethanol 

(66) 5-(3-Chlorophenylthio)-2-dimethylaminomethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(67) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(68) 2-Carbamoyloxymethyl)-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(69) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(70) 2-Acetylaminomethyl-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(71 ) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehydeoxime 

(72) 5-(3,5-Dichlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -methyl-1 H-imidazole 

(73) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(74) 2-(1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazol-2-yl)ethanol 

(75) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

(76) 4-lsopropyl-1 -methyl-5-phenylthio-1 H-imidazol-2-yl acetate 

(77) 1 -Benzyl-2-carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isoptopyl-1 H-imidazole 

(78) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-5-phenylthio-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(79) 1 -Benzyl-2-(2-carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(80) 2-Acetylaminomethyl-4-isopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 

(81 ) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(82) 4-lsopropyl-1 -methyl-5-phenylthio-1 H-imidazol-2-ylmethyl acetate 

(83) 2-Aminomethyl-4-(3,5-difluorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(84) 5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole-2-carbaldehyde 

(85) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl acetate 

(86) 2-(4-lsopropyl-5-(3-fluorophenylthio)-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(87) 4-lsopropyl-5-phenylthio-1 '-(pyridin-3-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(88) 2-(5-(3,5-Difluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(89) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylacetonitrile 

(90) 2-Carbamoyloxymethyl-4-(3,5-difluorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

(91 ) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-1 -methyl-5-phenylthio-1 H-imidazole 

(92) 5-(3-Nitrophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -methyl-1 H-imidazole 

(93) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-2-N-methylthiocarbamoyloxymethyl-1 H-imidazole 

(94) a-(2-(2-Hydroxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(95) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-5-phenylthio-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(96) 2-Carbamoyloxymethyl-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(97) 2-(3-Carbamoyloxypropyl)-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(98) 2-(4-(3-Nitrophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(99) 2-Acetylaminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(1 00) 1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole-2-carbaldehyde hydrazone 

(1 01 ) 2-Dimetylaminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 02) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 03) 1 ,4-Dibenzyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

(1 04) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(1 05) 2-Carbamoyloxymethyl-4-(3,5-difluorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(1 06) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-2-N-methylaminomethyl-1 H-imidazole 

(1 07) 2-2-(Acetoxyethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 
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(1 08) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde hydrazone 

(1 09) 1 -(2-Aminobenzyl)-5-(3,5-dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazole 

(11 0) 2-Carbamoyloxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(111) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(112) 1 -(2-(2-Hydroxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(11 3) 5-(3,5-Dichlorophenylthio)-1 -n-butyl-2-(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazole 

(114) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 

(11 5) 2-(2-Carbamoyloxyethyl)-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(116) 1 -n-Butyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(117) 1 -(2-Carbamoyloxyethyl)-2-(3-carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(11 8) 2-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(1 1 9) 4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole-2-carbaldehyde hydrazone 

(1 20) 1 -n-Butyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(121 ) 2-(5-(3,5-Dichlorophenylthio)-1 ,4-diisopropyl-1 H-imidazol-2-yl)ethanol 

(1 22) 5-(3,5-Difluorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -methyl-1 H-imidazole 

(1 23) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazole 

(1 24) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 25) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 -n-propyl-1 H-imidazole 

(1 26) 4-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-1 -ethyl-5-isopropyl-1 H-imidazole 

(1 27) 2-(1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-yl)ethanol 

(1 28) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylthiocarbamoyloxymethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 29) 2-(5-(3,5-Dimethylphenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 30) 2-Aminomethyl-4-(3,5-dichlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

(131 ) 2-(2-Carbamoyloxyethoxy)methyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 32) 2-Azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 33) 2-(2-Aminoethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 34) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(1 35) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-2-N-methylcarbamoyloxymethyl-1 H-imidazole 

(1 36) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(1 37) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl acetate 

(1 38) N-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(1 39) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(1 40) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylacetonitrile 

(141) 2-(5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(1 42) 2-(2-Carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(1 43) 1 -(3-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1 44) 5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 45) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -((6-oxo-1 ,6-dihydro-pyridin-3-yl)methyl)-1 H-imidazol-2-yl)pro- 
panol 

(1 46) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazol-2-yl)propanol 

(1 47) N-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(1 48) 5-(3,5-Dichlorophenylthio)-1 -(2-carbamoyloxyethyl)-2-carbamoyloxymethyl-4-isopropyl-1 H-imidazole 

(1 49) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 -(2-(pyridin-4-yl)ethyl)-1 H-imidazole 

(1 50) 2-(2-Azidoethyl)-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(151 ) N-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(1 52) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazole 

(1 53) N-(1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-4-ylmethyl)acetamidine 

(1 54) 5-(3,5-Dichlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 55) 5-(3,5-Dichlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 56) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazol-2-ylmethanol 

(1 57) a-(2-(2-Carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(1 58) 2-Azidomethyl-4-(3-nitrophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol 

(1 59) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(1 60) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(1 61 ) 2-Carbamoyloxymethyl-1 -ethyl-5-isopropyl-4-phenylthio-1 H-imidazol 

(1 62) 2-(1 -(2-Aminobenzyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 63) 1 -Cyclopropylmethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1 64) 2-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)ethanol 
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(1 65) a-(5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(1 66) 2-Acetylaminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(1 67) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 68) Methyl 3-(5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propionate 

(1 69) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazol-2-ylmethanol 

(1 70) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(2-methylpyridin-3-ylmethyl)-1 H-imidazole 

(1 71 ) N-(4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(1 72) 1 -(3-Aminobenzyl)-2-(2-carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(1 73) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

(1 74) 1 -(2-Aminobenzyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1 75) 2-(2-Carbamoyloxyethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 76) 2-(2-Azidoethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 77) 2-(3-Carbamoyloxypropyl)-1 -cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(1 78) 2-(2-Carbamoyloxyethyl)-1 -ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 

(1 79) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(1 80) 2-Acetylaminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 81 ) 2-Carbamoyloxymethyl-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 82) 2-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)ethanol 

(1 83) N-(4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazol-4-ylmethyl)acetamidine 

(1 84) 2-(2-Aminoethyl)-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 85) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 86) N-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(1 87) 5-(3,5-Dimethylphenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1 88) 2-(2-Acetoxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 89) 4-(3,5-Dimethylphenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(1 90) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-2-N-methylaminomethyl-1 H-imidazole 

(1 91 ) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl acetate 

(1 92) 2-(2-Carbamoyloxyethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 93) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(1 94) 2-Azidomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 95) 2-(5-(3,5-Dichlorophenylthio)-1 -(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 96) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(1 97) 1 -(2-(2-Hydroxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)-2-propanone 

(1 98) 5-(3,5-Dichlorophenylthio)-1 -cyclopropylmethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1 99) 1 -Allyl-2-carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazole 

(200) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -methyl-1 H-imidazole 

(201 ) 2-Carbamoyloxymethyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(202) 3-(1-Cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(203) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(204) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(205) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(206) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1-(2-phenylethyl)-1 H-imidazole 

(207) 2-(2-Azidoethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(208) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 

(209) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(21 0) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -((6-oxo-1 ,6-dihydro-pyridin-3-yl)methyl)-1 H-imidazol-2-yl)pro- 
panol 

(21 1 ) 2-Diaminomethyleneaminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(212) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(21 3) 2-Diaminomethyleneaminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(214) 5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-2-ureidomethyl-1 H-imidazole 

(215) 3-(1 ,4-Diisopropyl-5-(3,5-difluorophenylthio)-1 H-imidazol-2-yl)propanol 

(21 6) 2-(2-Aminoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(21 7) 1 -(3-Aminobenzyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(21 8) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazol-2-yl)ethanol 

(21 9) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(220) 3-(1 -(2-Aminobenzyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(221 ) 2-(2-Carbamoyloxyethoxy)methyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 
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(222) 1 -Allyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(223) 2-(1 -Benzyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(224) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -((6-0X0-1 ,6-dihydro-pyridin-3-yl)me- 
thyl)-1 H-imidazole 

5 (225) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-1 -hexyl-4-isopropyl-1 H-imidazole 

(226) 2-(2-Acetoxyethyl)-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(227) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole-2-carbaldehyde 

(228) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl acetate 

(229) 2-Acetylaminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

10 (230) 2-(2-Acetoxyethyl)-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(231 ) 2-Carbamoyloxymethyl-4-(3,5-dimethylphenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-isoidazole 

(232) 2-(2-Azidoethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(233) N-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-4-ylmethyl)acetamidine 

(234) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-2-ureidomethyl-1 H-imidazole 
15 (235) 2-Aminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(236) 3-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propanol 

(237) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2-(pyridin-4-yl)ethyl)-1H-imidazol-2-yl)ethanol 

(238) 4-(3,5-Dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(239) 5-(3,5-Dichlorophenylthio)-1 ,2-bis-(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazole 

20 (240) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(241 ) 5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole-2-carbaldehyde hydrazone 

(242) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-1 -methyl-5-phenylthio-1 H-imidazole 

(243) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(244) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-1 -fluoromethyl-4-isopropyl-1 H-imidazole 
25 (245) 4-(3,5-Dimethylphenylthio)-1 -fluoromethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

(246) 2-Aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(247) 1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole-2-carbaldehyde 

(248) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(249) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-N-methylthiocarbamoyloxymethyl-1-(pyridin-4-ylmethyl)-1 H-imi- 
30 dazole 

(250) 2-(5-(3,5-Difluorophenylthio)-1 ,4-diisopropyl-1 H-imidazol-2-yl)ethanol 

(251 ) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(252) Methyl 3-(4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propionate 

(253) 2-(5-(3,5-Dimethylphenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

35 (254) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-2-N-methylthiocarbamoyloxymethyl-1 H-imidazole 

(255) N-(4-lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(256) 5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(257) 2-Aminomethyl-5-isopropyl-1 -methyl-4-phenylthio-1 H-imidazole 

(258) 2-Carbamoyloxymethyl-4-(3-chlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 
40 (259) 4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazol-2-yl acetate 

(260) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(261 ) 2-(2-Carbamoyloxyethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(262) 2-(3-Carbamoyloxypropyl)-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(263) 4-lsopropyl-2-N-methylaminomethyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 
45 (264) 2-(4-(3-Chlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 

(265) Methyl 3-(5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propionate 

(266) 1 -(5-(3,5-Dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(267) 2-(1-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(268) 4-(3-Chlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethyl acetate 

50 (269) 5-(3,5-Dichlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(270) 2-Aminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(271 ) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(272) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(273) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 
55 (274) N-(1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazol-4-ylmethyl)acetamidine 

(275) 5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole-2-carbaldehyde 

(276) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(277) 1-(2-Aminobenzyl)-2-(3-carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 
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(278) 2-Carbamoyloxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(279) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-2-N-methylthiocarbamoyloxymethyl-1 H-imidazole 

(280) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(281 ) 1 -(4-Aminobenzyl)-5-(3,5-dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazole 

(282) 4-lsopropyl-1 -methyl-5-phenylthio-1 H-imidazol-2-ylacetonitrile 

(283) 2-(4-(3,5-Difluorophenylthio)-5-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(284) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-2-ureidomethyl-1 H-imidazole 

(285) 1 -n-Butyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(286) 2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-5-phenylthio-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(287) 2-(2-Carbamoyloxyethyl)-4-isopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 

(288) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

(289) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(290) 5-(3-Chlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(291 ) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(292) 2-(2-Azidoethyl)-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(293) 5-(3,5-Dimethylphenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1H-imidazol-2-ylmethanol 

(294) 1 -n-Butyl-2-carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazole 

(295) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(296) 2-Diaminomethyleneaminomethyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(297) 4-(3,5-Difluorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(298) 2-Carbamoyloxymethyl-4-(3,5-difluorophenylthio)-1-fluoromethyl-5-isopropyl-1 H-imidazole 

(299) 2-Carbamoyloxymethyl-4-(3-nitrophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

(300) N-(4-lsopropyl-1 -methyl-5-phenylthio-1 H-imidazol-4-ylmethyl)acetamidine 

(301 ) N-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(302) 2-(3-Carbamoyloxypropyl)-1 -ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 

(303) 2-Diaminomethyleneaminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(304) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methyl(thiocarbamoyl)oxymethyl-1 -(pyridin-2-ylmethyl)-1 H-imida- 
zole 

(305) 3-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propanol 

(306) 5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole-2-carbaldehyde oxime 

(307) 2-Acetylaminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(308) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(309) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde hydrazone 

(31 0) 2-Carbamoyloxymethyl-1 -cyclopropylmethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazole 

(311 ) 4-(3-Chlorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(312) 3-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propanol 

(313) 2-(2-Aminoethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(314) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl acetate 

(315) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl acetate 

(31 6) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(31 7) 2-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(31 8) 1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-2-ureidomethyl-1 H-imidazole 

(31 9) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazol-2-yl)ethanol 

(320) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1-(2-phenylethyl)-1 H-imidazole 

(321 ) 5-(3,5-Difluorophenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(322) 2-Aminomethyl-4-(3-nitrophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(323) 5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylacetonitrile 

(324) 2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazole 

(325) 4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(326) 1 -Benzyl-4-(3,5-dimethylphenylthio)-5-isopropyl-1 H-imidazol-2-ylmethanol 

(327) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(328) 3-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

(329) 1-(3-Aminobenzyl)-2-(3-carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(330) 1 -Ethyl-5-isopropyl-4-(3-fluorophenylthio)-1 H-imidazole-2-carbaldehyde 

(331 ) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -(2-methylpyridin-3-ylmethyl)-1 H-imida- 
zole 

(332) 1 -Ethyl-4-isopropyl-2-methanesulfonamidomethyl-5-(3-fluorophenylthio)-1 H-imidazole 

(333) 2-Azidomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 
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(334) 5-(3-Chlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(335) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(336) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(337) 2-Carbamoyloxymethyl-4-(3,5-dimethylphenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

5 (338) 4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(339) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(340) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(341 ) 5-(3-Chlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(342) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 
10 (343) 2-Acetylaminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(344) 3-(1-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(345) 5-lsopropyl-1 -methyl-4-(3-fluorophenylthio)-1 H-imidazol-2-ylmethanol 

(346) 2-Acetylaminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(347) 2-(2-Carbamoyloxyethyl)-1-cyclopropylmethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazole 
15 (348) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazole 

(349) 2-(2-Azidoethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(350) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde (351 ) 4-(3-Chlorophenylthio)- 
1 -ethyl-5-isopropyl-1 H-imidazole-2-carbaldehyde 

(352) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-ylacetonitrile 
20 (353) 4-lsopropyl-2-methanesulfonamidomethyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(354) 2-Carbamoyloxymethyl-4-(3-chlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

(355) 2-Aminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(356) 5-(3-Nitrophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(357) 5-(3,5-Difluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

25 (358) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(359) 2-Aminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(360) 3-(5-(3,5-Dimethylphenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(361 ) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

(362) 2-(5-(3,5-Difluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

30 (363) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(364) 1 -(2-(2-Carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(365) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(366) Methyl 3-(1 -ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazol-2-yl)propionate 

(367) 2-Aminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

35 (368) 1 -(5-(3,5-Difluorophenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(369) 2-(2-Carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazole 

(370) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-1 ,4-diisopropyl-1 H-imidazole 

(371 ) 4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl acetate 

(372) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-1 -ethyl-4-isopropyl-1 H-imidazole 

40 (373) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde hydrazone 

(374) 2-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(375) 2-(2-Acetoxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(376) 5-(3,5-Dimethylphenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(377) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1-(2-methylpyridin-3-ylmethyl)-1 H-imidazole 
45 (378) 2-Azidomethyl-4-(3-nitrophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(379) 1 -Allyl-5-(3,5-dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 H-imidazole 

(380) 1 -(5-(3,5-Dimethylphenylthio)-2-hydroxymethyl)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(381 ) 2-(3-Carbamoyloxypropyl)-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(382) 2-Carbamoyloxymethyl-4-(3-nitrophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

50 (383) 1 -(4-Aminobenzyl)-2-carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(384) 5-(3,5-Dichlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(385) 2-Azidomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(386) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazol-2-yl)ethanol 

(387) 2-Aminomethyl-5-isopropyl-4-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

55 (388) 5-(3,5-Difluorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(389) 2-Acetylaminomethyl-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(390) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(391 ) 2-Aminomethyl-4-(3-chlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 
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3- (5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazol-2-yl)propanol 
2-Diaminomethyleneaminomethyl-4-isopropyl-5-phenylth^ H-imidazole 
2-(3-Carbamoyloxypropyl)-1 ,5-dibenzyl-4-isopropyl-1 H-imidazole 
5-(3,5-Dichlorophenylthio)-1-n-butyl-4-isopropyl-1 H-imidazol-2-ylmethanol 
2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 

1- (5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-9-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

2- (3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-1-hexyl-4-isopropyl-1 H-imidazole 
2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)ethanol 

5-(3-Nitrophenylthio)-4-isopropyl-2-N-methyl(thiocarbamoyl)oxymethyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

1- Benzyl-2-carbamoyloxymethyl-4-(3,5-difluorophenylthio)-5-isopropyl-1 H-imidazole 

2- (1 ,5-Dibenzyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

4- (3,5-Dichlorophenylthio)-5-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde 

4- (3,5-Dichlorophenylthio)-1-ethyl-5-isopropyl-1 H-imidazole-2-carbaldehyde 

2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 
2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-1-hexyl-4-isopropyl-1 H-imidazole 

5- (3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 
2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 
5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1-(3-phenylpropyl)-1 H-imidazole 
2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(3-(pyridin-4-yl)propyl)-1 H-imidazol-2-yl)ethanol 
2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-1 ,4-diisopropyl-1 H-imidazole 
2-Azidomethyl-5-(3-chlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

1- (4-Aminobenzyl)-2-(2-carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 
5-(3-Nitrophenylthio)-2-dimethylaminomethyl-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

2- (2-Carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1 H-imidazole 
2-Carbamoyloxymethyl-4-(3,5-difluorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 
4-lsopropyl-2-N-methylaminomethyl-1-methyl-5-phenylthio-1 H-imidazole 

4- (3,5-Dichlorophenylthio)-1-fluoromethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

5- lsopropyl-1 -methyl-4-phenylthio-1 H-imidazol-2-ylmethanol 

1- Benzyl-2-carbamoyloxymethyl-4-(3,5-dimethylphenylthio)-5-isopropyl-1 H-imidazole 

4- lsopropyl-5-phenylthio-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

Methyl 3-(5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propionate 

5- (3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1-(2-(pyridin-4-yl)ethyl)-1 H-imidazole 

2- Aminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

2- Aminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazole 

3- (5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazol-2-yl)propano 

4- (3,5-Difluorophenylthio)-1 -fluoromethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 
2-Diaminomethyleneaminomethyl-4-isopropyl-1-methyl-5-(3-fluorophenylthio)-1 H-imidazole 

2- (5-(3,5-Difluorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

a -(2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

1- (2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

3- (5-(3,5-Difluorophenylthio)-4-isopropyl-1-n-propyl-1 H-imidazol-2-yl)propanol 
a-(2-(2-Hydroxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

2- Aminomethyl-4-isopropyl-1-methyl-5-(3-fluorophenylthio)-1 H-imidazole 

2-(2-Carbamoyloxyethoxy)methyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

5- (3,5-Difluorophenylthio)-4-isopropyl-l-methyl-2-ureidomethyl-1 H-imidazole 

2- Diaminomethyleneaminomethyl-4-isopropyl-5-phenylthio1-(pyridin-3-ylmethyl)-1 H-imidazole 
2-(2-Carbamoyloxyethoxy)methyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imida- 

3- (5-(3-Chlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propanol 
2-(2-Carbamoyloxyethyl)-1-cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 
5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylacetonitrile 
2-(4-lsopropyl-1-methyl-5-phenylthio-1 H-imidazol-2-yl)-ethanol 
2-(5-lsopropyl-1-methyl-4-phenylthio-1 H-imidazol-2-ylmethoxy)ethanol 
5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 
2-Aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 
2-(5-(3,5-Dichlorophenylthio)-1-fluoromethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 
2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-1-ethyl-4-isopropyl-1 H-imidazole 
N-(5-(3-Nitrophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 
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(449) Methyl 3-(5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propionate 

(450) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazol-2-ylmethanol 

(451 ) 2-(2-Aminoethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(452) 1 -Benzyl-2-(2-carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazole 

(453) 1 -(4-Aminobenzyl)-5-(3,5-dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 H-imidazole 

(454) 3-(5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(455) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1-(pyridin-2-ylmethyl)-1 H-imidazole. 

(456) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-2-methanesulfonamidomethyl-1 H-imidazole 

(457) 2-Carbamoyloxymethyl-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(458) 2-(1 -n-Butyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(459) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(460) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(461 ) 4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(462) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(463) 2-(1 -(4-Aminobenzyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(464) 2-Diaminomethyleneaminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(465) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(466) 1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazol-2-ylacetonitrile 

(467) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(468) 2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(469) 4-lsopropyl-2-N-methyl(thiocarbamoyl)oxymethyl-5-phenylthio-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(470) 5-(3,5-Dichlorophenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(471 ) 2-(5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(472) 2-Diaminomethyleneaminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(473) 5-(3,5-Difluorophenylthio)-4-isopropyl-2-N-methyl(thiocarbamoyl)oxymethyl-1-(pyridin-3-ylmethyl)-1 H-imi- 
dazole 

(474) 1 -(3-Aminobenzyl)-2-carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(475) 2-(2-Azidoethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(476) 2-Carbamoyloxymethyl-1-cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(477) 1 -n-Butyl-2-(2-carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(478) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2-methylpyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(479) 1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazole-2-carbaldehyde 

(480) 2-(5-lsopropyl-1 -methyl-4-(3-fluorophenylthio)-1 H-imidazol-2-ylmethoxy)ethanol 

(481 ) 2-(3-Carbarnoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazole 

(482) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(483) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(484) 2-(2-Aminoethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(485) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde 

(486) 2-Acetylaminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(487) 1-(4-Aminobenzyl)-5-(3,5-dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 H-imidazole 

(488) 2-(1 -Ethyl-5-isopropyl-4-phenylthio-1 H-imidazol-2-ylmethoxy)ethanol 

(489) 2-Dimethylaminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(490) 5-(3-Chlorophenylthio)-1-ethyl-4-isopropyl-2-N-methyl(thiocarbamoyl)oxymethyl-1 H-imidazole 

(491 ) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)ethanol 

(492) 2-(4-(3,5-Dichlorophenylthio)-5-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(493) 4-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-5-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(494) 2-(2-Aminoethyl)-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(495) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(2-(pyridin-4-yl)ethyl)-1 H-imidazole 

(496) 2-Aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(497) 4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(498) 2-Azidomethyl-5-isopropyl-4-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(499) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

(500) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(501 ) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethoxy)-methyl-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imida- 
zole 

(502) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(503) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(504) 5-(3-Chlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 
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;505) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)ethanol 

[506) 4-lsopropyl-5-phenylthio-1 -(pyridin-1 -ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

;507) 2-(1 -(3-Aminobenzyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

;508) 1 -Allyl-2-carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

[509) 5-(3-Chlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl-1 -methyl-1 H-imidazole 

|51 0) 2-Carbamoyloxymethyl-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

[511 ) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

[512) 2-(2-Azidoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

[51 3) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 
'514) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-1 ,4-diisopropyl-1 H-imidazole 

[51 5) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

[51 6) 5-lsopropyl-1 -methyl-4-phenylthio-1 H-imidazole-2-carbaldehyde 

'51 7) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazol-2-yl)ethanol 
'51 8) 2-(2-Azidoethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 
'51 9) N-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

[520) 2-(5-(3,5-Difluorophenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

[521 ) 2-Acetylaminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

[522) 2-Carbamoyloxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 
^523) 1 -Benzyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

[524) 1 -Cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

[525) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

[526) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 
|527) 2-Carbamoyloxymethyl-4-(3,5-dimethylphenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

[528) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

[529) 2-Carbamoyloxymethyl-4-(3,5-difluorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 
;530) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1H-imidazol-2-yl)ethanol 
'531 ) 5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

[532) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propanol 
;533) 2-(2-Carbamoyloxyethyl)-5-(3-chlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

[534) 2-(3-Carbamoyloxypropyl)-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

[535) Methyl 3-(5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propionate 
;536) 2-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)ethanol 

[537) 1-Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-yl acetate 

[538) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 
'539) 2-(3-Carbamoyloxypropyl)-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

'540) 2-Carbamoyloxymethyl-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

[541 ) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

[542) N-(5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-4-ylmethyl)acetamidine 

[543) 2-Azidomethyl-4-(3,5-dichlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

[544) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 
;545) 4-(3,5-Dimethylphenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

;546) 4-(3,5-Difluorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

;547) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

'548) 2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

[549) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

;550) 2-Carbamoyloxymethyl-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

'551 ) 4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde 

^552) 4-(3,5-Dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

'553) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

;554) 1 -(2-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

:555) 2-(3-Carbamoyloxypropyl)-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

[556) 2-Azidomethyl-5-isopropyl-1 -methyl-4-(3-fluorophenylthio)-1 H-imidazole 

[557) 1 -Benzyl-2-carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

[558) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

[559) 3-(1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-yl)propanol 

;560)-5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

[561 ) 2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

[562) 2-Carbamoyloxymethyl-4-isopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 
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2-2-(Acetoxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 



1 ,5-Dibenzyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

2- Aminobenzyl)-2-carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 
3,5-Difluorophenylthio)-1-fluoromethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

3- Nitrophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde 
3-Nitrophenylthio)-4-isopropyl-2-N-methylaminomethyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 
3, 5-Difluorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 
5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)ethanol 
3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1-(3-phenylpropyl)-1 H-imidazole 
2-Carbamoyloxyethoxy)methyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 
5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2(1 H)-pyridon-5-ylmethyl)-1 H-imidazol-2-yl)ethanol 
2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 
3,5-Difluorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 
3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl acetate 
5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propanol 



2-2-(Acetoxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 



5-(3-Nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 
2-(2-Azidoethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 
2-(4-(3-Nitrophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 
2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 
5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 
5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-1-cyclopropylmethyl-4-isopropyl-1 H-imidazole 
2-(1 ,4-Diisopropyl-5-(3,5-difluorophenylthio)-1 H-imidazol-2-yl)ethanol 
2-Azidomethyl-5-(3-chlorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazole 

3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 
5-lsopropyl-4-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 
1 -(2-(2-Hydroxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 
2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-1-hexyl-4-isopropyl-1 H-imidazole 
2-Diaminomethyleneaminomethyl-5-(3-nitrophenylthio)-1-ethyl-4-isopropyl-1 H-imidazole 
2-Acetylaminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 
2-Diaminomethyleneaminomethyl-5-(3,5-difluorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazole 

4- lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazol-2-ylmethyl acetate 

5- (3,5-Difluorophenylthio)-1-ethyl-4-isopropyl-2-methanesulfonamidomethyl-1 H-imidazole 
2-Diaminomethyleneaminomethyl-4-isopropyl-5-phenylthio-1-(pyridin-2-ylmethyl)-1 H-imidazole 
2-(3-Carbamoyloxypropyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 
2-Acetylaminomethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 
2-2-(Acetoxyethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 
2-Aminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-3-ylmethyl)-1 H-imidazole 
2-Aminomethyl-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

4- lsopropyl-2-methanesulfonamidomethyl-5-phenylthio-1-(pyridin-4-ylmethyl)-1 H-imidazole 

2- (2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(3-phenylpropyl)-1 H-imidazole 

1- (2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

3- (4-lsopropyl-5-(3-fluorophenylthio)-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propanol 
3-(1-Cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

5- (3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

2- (2-Carbamoyloxyethyl)-5-(3-chlorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazole 
5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde oxime 
1 -Ethyl-4-isopropyl-2-N-methylthiocarbamoyloxymethyl-5-(3-fluorophenylthio)-1 H-imidazole 
2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(quinolin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 
1 -(5-(3,5-Dimethylphenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

2- (5-(3,5-Dimethylphenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

3- (5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2-(pyridin-4-yl)ethyl)-1 H-imidazol-2-yl)propanol 
2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

4- lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

5- (3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl acetate 

5-(3,5-Dimethylphenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-ylmethanol (61 9) 5-lsopropyl-4-phenylthio 
(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde 
620) Methyl 3-(5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propionate 
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(621 ) 4-(3-Chlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(622) 2-Aminomethyl-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(623) 5-(3,5-Difluorophenylthio)-4-isopropyl-2-N-meth^ H-imidazole 

(624) 2-(5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(625) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(626) 5-(3-Nitrophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(627) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazol-2-yl)propanol 

(628) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)ethanol 

(629) 2-(2-Aminoethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(630) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

(631 ) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-1 ,4-diisopropyl-1 H-imidazole 

(632) 2-Aminomethyl-4-(3,5-dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(633) 1 -Allyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(634) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(635) 2-Azidomethyl-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(636) 2-Diaminomethyleneaminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(637) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1-(2-(pyridin-4-yl)ethyl)-1 H-imidazole 

(638) 1-(4-Aminobenzyl)-2-(3-carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(639) 2-Aminomethyl-5-isopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(640) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-ylmethanol 

(641 ) 2-(2-Acetoxyethyl)-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(642) 2-(2-Carbamoyloxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(643) 3-(5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propanol 

(644) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-2-ureidomethyl-1 H-imidazole 

(645) 4-lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(646) 3-(5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(647) 1-(3-Aminobenzyl)-5-(3,5-dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 H-imidazole 

(648) N-(5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-4-ylmethyl)acetamidine 

(649) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-2-N-methylaminomethyl-1 H-imidazole 

(650) 2-(3-Carbamoyloxypropyl)-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(651 ) Methyl 3-(4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propionate 

(652) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-2-N-methylthiocarbamoyloxymethyl-1 H-imidazole 

(653) 2-(2-Carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(654) a-(5-(3,5-Dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(655) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(3-(pyridin-4-yl)propyl)-1 H-imidazole 

(656) 2-(2-Aminoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(657) 2-Dimethylaminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(658) 3-(1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-irnidazol-2-yl)propanol 

(659) 4-lsopropyl-2-methanesulfonamidomethyl-1 -methyl-5-phenylthio-1 H-imidazole 

(660) 1 -Allyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(661 ) 2-(2-Carbamoyloxyethyl)-1 ,5-dibenzyl-4-isopropyl-1 H-imidazole 

(662) 4-lsopropyl-2-N-methylaminomethyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(663) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

(664) 2-(2-Azidoethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(665) 4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

(666) 3-(5-(3,5-Difluorophenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(667) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazole 

(668) 1 -n-Butyl-2-(2-carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(669) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(670) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(671 ) 2-(3-Carbamoyloxypropyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(672) 2-(2-Carbamoyloxyethoxy)methyl-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(673) 2-Diaminomethyleneaminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imida- 
zole 

(674) 2-(4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazol-2-ylmethoxy)ethanol 

(675) 3-(5-(3,5-Dimethylphenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(676) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazol-2-ylmethanol 

(677) 1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazol-2-yl acetate 
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(678) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-1-fluoromethyl-4-isopropyl-1 H-imidazole 

(679) 5-(3-Nitrophenylthio)-2-dimethylaminomethyl-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(680) 4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(681 ) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(682) 4-(3-Chlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(683) 2-(2-Azidoethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(684) 2-(2-Azidoethyl)-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(685) 1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazol-2-ylmethyl acetate 

(686) 2-(3-Carbamoyloxypropyl)-1-cyclopropylmethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazole 

(687) 4-lsopropyl-2-N-methylaminomethyl-5-(3-fluorophenylthio)-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(688) Methyl 3-(4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propionate 

(689) 2-Diaminomethyleneaminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(690) 1 ,4-Diisopropyl-5-(3,5-dimethylphenylthio)-1 H-imidazol-2-ylmethanol 

(691 ) 2-(3-Carbamoyloxypropyl)-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(692) 2-Azidomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(693) 1 -Ethyl-4-isopropyl-2-N-methylthiocarbamoyloxymethyl-5-phenylthio-1 H-imidazole 

(694) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(695) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-1 -ethyl-4-isopropyl-1 H-imidazole 

(696) Methyl 3-(5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propionate 

(697) 2-(2-Acetoxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(698) 2-2-(Acetoxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(699) 2-Azidomethyl-4-(3-chlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

(700) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazol-2-yl)propanol 

(701 ) 2-(1 -n-Butyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(702) 1-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(703) a-(2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(704) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(705) 5-(3,5-Dichlorophenylthio)-2-diaminomethyleneaminomethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(706) 2-(5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(707) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazol-2-ylmethanol 

(708) 2-(2-Aminoethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(709) 2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(71 0) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-1 ,4-diisopropyl-1 H-imidazole 

(711) 1 -(2-Aminobenzyl)-5-(3,5-dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 H-imidazole 

(712) 2-Carbamoyloxymethyl-4-(3,5-difluorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(713) 2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazole 

(71 4) 2-Carbamoyloxymethyl-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(715) 2-Azidomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(71 6) 3-(5-(3,5-Difluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(71 7) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)ethanol 

(71 8) 1 -Benzyl-2-(3-carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazole 

(71 9) 5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylacetonitrile 

(720) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(721 ) 2-(4-(3,5-Dichlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(722) 4-lsopropyl-2-N-methylaminomethyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole (723) 4-lso- 
propyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H- imidazole-2-carbaldehyde 

(724) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(725) 5-(3,5-Dichlorophenylthio)-1 -n-butyl-2-carbamoyloxymethyl-4-isopropyl-1 H-imidazole 

(726) 5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-2-N-methylcarbamoyloxymethyl-1 H-imidazole 

(727) 2-Dimethylaminomethyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(728) 2-Carbamoyloxymethyl-1 -ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 

(729) 5-(3,5-Difluorophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(730) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(731 ) 2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(732) 2-(2-Aminoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(733) 2-(3-Carbamoyloxypropyl)-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(734) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 -methyl-1 H-imidazole 

(735) 2-Acetylaminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 



EP 0 786 455 B1 



(736) 2-(1 -Allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(737) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazole 

(738) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl acetate 

(739) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(740) 1 -Benzyl-2-(3-carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(741 ) 4-lsopropyl-2-N-methyl(thiocarbamoyl)oxymethyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imida- 
zole 

(742) 3-(5-(3,5-Dichlorophenylthio)-1 ,4-diisopropyl-1 H-imidazol-2-yl)propanol 

(743) 2-(2-Azidoethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(744) 2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-5-phenylthio-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(745) 2-Acetylaminomethyl-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(746) 2-Carbamoyloxymethyl-4-(3,5-difluorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(747) 2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(748) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(quinolin-3-ylmethyl)-1 H-imidazole 

(749) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(750) Methyl 3-(4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propionate 

(751 ) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethoxy)-methyl-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imida- 
zole 

(752) 5-(3,5-Difluorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(753) 2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(754) 4-(3,5-Dichlorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(755) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(756) 5-(3,5-Dichlorophenylthio)-1 -n-butyl-2-(3-carbamoyloxypropyl)-4-isopropyl-1 H-imidazole 

(757) 2-Aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(758) 2-Aminomethyl-4-(3-chlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

(759) 4-(3,5-Dichlorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(760) 2-(2-Aminoethyl)-4-isopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 

(761 ) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(762) 4-(3-Nitrophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(763) 4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole-2-carbaldehyde 

(764) 5-lsopropyl-1 -methyl-4-(3-fluorophenylthio)-1 H-imidazol-2-ylmethyl acetate 

(765) 2-Aminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(766) 2-(2-Azidoethyl)-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(767) 1 -n-Butyl-2-carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(768) 2-(2-Acetoxyethyl)-1 -ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 

(769) 4-(3,5-Difluorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(770) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2-methylpyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

(771 ) a -(5-(3,5-Dichlorophenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(772) 4-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-1 -fluoromethyl-5-isopropyl-1 H-imidazole 

(773) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

(774) 2-(1 -Cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(775) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(3-(pyridin-4-yl)propyl)-1 H-imidazol-2-ylmethanol 

(776) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde oxime 

(777) 2-Azidomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(778) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-2-N-methylaminomethyl-1 H-imidazole 

(779) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(2-methylpyridin-3-ylmethyl)-1 H-imidazole 

(780) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

(781 ) 2-(1 -Cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(782) 2-Dimethylaminomethyl-1 -ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 

(783) 2-Aminomethyl-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(784) 1 -Allyl-2-(3-carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(785) 2-Acetylaminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(786) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(787) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propanol 

(788) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazole 

(789) 1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazole-2-carbaldehyde oxime 

(790) Methyl 3-(5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propionate 

(791 ) 2-(5-lsopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 
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(792) 5-(3,5-Dichlorophenylthio)-2-dimethylaminomethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(793) 2-(4-(3-Chlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(794) 2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(795) 4-lsopropyl-2-methanesulfonamidomethyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 

(796) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(6-oxo-1 ,6-dihydro-pyridin-3-yl-methyl)-1 H-imidazol-2-ylmethanol 

(797) 1 -n-Butyl-2-carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(798) 3-(1 -(2-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(799) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylacetonitrile 

(800) 4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-2-ureidomethyl-1 H-imidazole 

(801 ) 2-(2-Carbamoyloxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(802) 1 -Benzyl-2-carbamoyloxymethyl-4-(3,5-difluorophenylthio)-5-isopropyl-1 H-imidazole 

(803) 5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole-2-carbaldehyde oxime 

(804) 5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-2-ureidomethyl-1 H-imidazole 

(805) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethoxy)methyl-1-ethyl-4-isopropyl-1 H-imidazole 

(806) 5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(807) N-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-methyl-1 H-imidazol-4-ylmethyl)acetamidine 

(808) a-(5-(3,5-Dimethylphenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(809) 2-Azidomethyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(81 0) 2-2-(Acetoxyethyl)-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(811 ) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(812) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(81 3) 2-(2-Aminoethyl)-4-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(814) 2-Carbamoyloxymethyl-1 ,4-dibenzyl-5-isopropyl-1 H-imidazole 

(815) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(81 6) 1 -(5-(3,5-Difluorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(81 7) 2-Azidomethyl-5-isopropyl-1 -methyl-4-phenylthio-1 H-imidazole 

(81 8) 5-(3,5-Difluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(81 9) 2-Acetylaminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(820) 4-(3,5-Dichlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethyl acetate 

(821 ) 2-Carbamoyloxymethyl-4-(3,5-difluorophenylthio)-1 -fluoromethyl-5-isopropyl-1 H-imidazole 

(822) 1-Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-ylmethyl acetate 

(823) 2-(5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(824) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(2-methylpyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(825) 5-lsopropyl-1 -methyl-4-phenylthio-1 H-imidazol-2-ylmethyl acetate 

(826) 2-Acetylaminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(827) 4-(3-Chlorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(828) 1-(2-Carbamoyloxyethyl)-2-carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(829) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-1-cyclopropylmethyl-4-isopropyl-1 H-imidazole 

(830) 2-(2-Carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(831 ) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(832) Methyl 3-(1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-yl)propionate 

(833) 2-(5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(834) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(835) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(2-methylpyridin-3-ylmethyl)-1 H-imida- 
zole 

(836) 4-lsopropyl-1 -methyl-5-phenylthio-1 H-imidazole-2-carbaldehyde 

(837) 2-(3-Carbamoyloxypropyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(838) 4-lsopropyl-2-methanesulfonamidomethyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(839) 2-2-(Acetoxyethyl)-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(840) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(841 ) N-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(842) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(843) 2-(2-Aminoethyl)-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(844) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole-2-carbaldehyde oxime 

(845) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylacetonitrile 

(846) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(847) 2-(2-Azidoethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(848) 2-Aminomethyl-4-(3,5-difluorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 
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(849) 4-(3-Nitrophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethyl acetate 

(850) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propanol 

(851 ) 2-Diaminomethyleneaminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(852) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(853) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(854) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1H-imidazol-2-yl)eth 

(855) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(856) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde oxime 

(857) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1H-imidazol-2-yl)propano^ 

(858) 2-Azidomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(859) 1 -Ethyl-5-isopropyl-4-phenylthio-1 H-imidazol-2-ylmethanol 

(860) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)ethanol 

(861 ) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-2-N-methyl(thiocarbamoyl)oxymethyl-1 H-imidazole 

(862) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(863) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde hydrazone 

(864) 2-(2-Azidoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(865) 2-Azidomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(866) 2-(2-Aminoethyl)-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(867) 2-(4-(3-Nitrophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 

(868) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazole 

(869) 2-Azidomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(870) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-1 -hexyl-4-isopropyl-1 H-imidazole 

(871 ) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazole 

(872) 3-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propanol 

(873) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-1 ,4-diisopropyl-1 H-imidazole 

(874) Methyl 3-(5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propionate 

(875) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-1 -fluoromethyl-4-isopropyl-1 H-imidazole 

(876) 2-(4-(3,5-Dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 

(877) N-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole -4-ylmethyl)acetamidine 

(878) 2-2-(Acetoxyethyl)-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(879) 1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole-2-carbaldehyde oxime 

(880) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

(881 ) 2-Carbamoyloxymethyl-5-isopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(882) 2-Aminomethy-4-(3-nitrophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(883) 4-lsopropyl-2-N-methylaminomethyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(884) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(885) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(886) N-(4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(887) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(888) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylacetonitrile 

(889) 4-(3,5-Dimethylphenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(890) 1 -n-Butyl-2-(2-carbamoyloxyethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazole 

(891 ) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(892) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(893) 5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole-2-carbaldehyde hydrazone 

(894) 1 -Ethyl-4-isopropyl-2-N-methylaminomethyl-5-(3-fluorophenylthio)-1 H-imidazole 

(895) 2-Azidomethyl-1 -ethyl-5-isopropyl-4-phenylthio-1 H-imidazole 

(896) 5-(3,5-Difluorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(897) 2-(3-Carbamoyloxypropyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(898) 2-(1 -(2-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(899) 2-(2-Carbamoyloxyethoxy)methyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(900) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(901 ) 5-lsopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(902) 2-(2-Aminoethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(903) 1-Ethyl-4-isopropyl-5-phenylthio-1 H-imidazole-2-carbaldehyde hydrazone 

(904) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

(905) 3-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)propanol 

(906) 1 -(2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 
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(907) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethoxy)methyl-4-isopropyl-1 -methyl-1 H-imidazole 

(908) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(2-(pyridin-4-yl)ethyl)-1 H-imidazol-2-yl)propanol 

(909) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(91 0) 1 -(5-(3,5-Difluorophenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(91 1 ) 2-(5-(3,5-Dichlorophenylthio)-1 -cyclopropylmethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(912) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

(913) 2-(-2-Acetoxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(914) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(915) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(91 6) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(6-oxo-1 ,6-dihydro-pyridin-3-ylmethyl)-1 H- 
imidazole 

(91 7) 2-Carbamoyloxymethyl-1 ,5-dibenzyl-4-isopropyl-1 H-imidazole 

(91 8) 2-(1 -Cyclopropylmethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(91 9) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(920) 5-(3-Chlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(921 ) Methyl 3-(5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propyonate 

(922) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propanol 

(923) 2-(3-Carbamoyloxypropyl)-1-cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(924) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(925) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(926) 2-(2-Acetoxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(927) 3-(1 ,4-Diisopropyl-5-(3,5-dimethylphenylthio)-1 H-imidazol-2-yl)propanol (928) 5-(3,5-Difluorophenylthio)- 
4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(929) 2-Aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(930) 1 -Allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(931 ) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(932) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(933) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1-(3-(pyridin-4-yl)propyl-1 H-imidazole 

(934) 2-(3-Carbamoyloxypropyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazole 

(935) 2-(5-(3,5-Dichlorophenylthio)-1 -n-butyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(936) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde 

(937) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(938) 3-(5-(3,5-Dimethylphenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(939) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2-(pyridin-4-yl)ethyl)-1 H-imidazol-2-ylmethanol 

(940) 4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(941 ) 2-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(942) 4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

(943) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 -(6-oxo-1 ,6-dihydro-pyridin-3-ylmethyl)-1 H- 
imidazole 

(944) 2-(2-Carbamoyloxyethyl)-4-isopropyl-1 -methyl-4-phenylthio-1 H-imidazole 

(945) 2-Dimethylaminomethyl-4-isopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 

(946) 4-(3,5-Difluorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

(947) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(948) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(2(1 H)-pyridon-5-ylmethyl)-1 H-imidazol-2-ylmethanol 

(949) 2-(2-Aminoethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidaz 

(950) 5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-2-methanesulfonamidomethyl-1 H-imidazole 

(951 ) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 -(2(1 H)-pyridon-5-ylmethyl)-1 H-imidazole 

(952) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-2-N-methylcarbamoyloxymethyl-1 H-imidazole 

(953) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

(954) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(955) a -(5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(956) 1 -Benzyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(957) Methyl 3-(4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazol-2-yl)propyonate 

(958) 1 -(5-(3,5-Dichlorophenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(959) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(960) 2-(4-lsopropyl-1 -methyl-5-phenylthio-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(961 ) 3-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

(962) 2-Azidomethyl-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole 
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(963) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1H-imidazol-2-ylmethanol 

(964) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-1 ,4-diisopropyl-1 H-imidazole 

(965) 2-(2-Aminoethyl)-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(966) 4-lsopropyl-2-N-methylthiocarbamoyloxym H-imidazole 

(967) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole-2-carbaldehyde 

(968) 2-(5-(3,5-Difluorophenylthio}-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(969) 3-(5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propanol 

(970) a-(2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(971 ) 2-Aminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(972) 2-(3-Carbamoyloxypropyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(973) a-(2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(974) 5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-2-N-methylaminomethyl-1 H-imidazole 

(975) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

(976) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2-methylpyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(977) 2-(2-Aminoethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(978) 1-(2-Aminobenzyl)-2-(2-carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(979) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazole 

(980) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazol-2-yl)propanol 

(981 ) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(982) 2-(2-Acetoxyethyl)-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(983) 3-(5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(984) a-(2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(985) 2-Azidomethyl-4-(3,5-difluorophenylthio)-5-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(986) 5-(3,5-Dichlorophenylthio)-2-(2-carbanioyloxyethyl)-1 -hexyl-4-isopropyl-1 H-imidazole 

(987) 1 -(4-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(988) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(989) 5-(3-Nitrophenylthio)-2-dimethylaminomethyl-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(990) 2-(5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(991 ) 5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylthiocarbamoyloxymethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(992) 2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(993) 5-(3-Chlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -methyl-1 H-imidazole 

(994) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(995) 2-Azidomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(996) A-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(997) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-2-ureidomethyl-1 H-imidazole 

(998) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(2-(pyridin-4-yl)ethyl)-1 H-imidazole 

(999) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(1 000) 3-(1 -Benzyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 001 ) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(1 002) 2-Carbamoyloxymethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(1 003) 4-(3-Nitrophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(1 004) 2-(1 ,4-Diisopropyl-5-(3,5-dimethylphenylthio)-1 H-imidazol-2-yl)ethanol 

(1005) 4-lsopropyl-2-methanesulfonamidomethyl-5-phenylthio-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(1 006) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(1 007) 2-(2-Carbamoyloxyethyl)-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(1 008) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-2-N-methylcarbamoyloxymethyl-1 H-imidazole 

(1 009) 4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole-2-carbaldehyde oxime 

(1 01 0) 2-(2-Acetoxyethyl)-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1011 )a-(5-(3,5-Difluorophenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(1 01 2) 2-Aminomethyl-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 01 3) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 01 4) (5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

(1 01 5) 4-lsopropyl-2-N-methyl(thiocarbamoyl)oxymethyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imida- 
zole 

(1 01 6) 2-(5-(3,5-Dimethylphenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 01 7) 2-(5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(1 01 8) 3-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propanol 

(1 01 9) 2-Aminomethyl-1 -ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 
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(1020)2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(2,2,2-trifluoroethy 

(1 021 )2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 

(1 022) 1 -Benzyl-4-(3,5-difluorophenylthio)-5-isopropyl-1 H-imidazol-2-ylmethanol 

(1 023) 1 -Allyl-5-(3,5-dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazole 

(1 024) 5-(3,5-Difluorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(1025) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2-methylpyridin-3-ylmethyl)-1H-imidazol-2-yl)ethano^ 

(1 026) 1 -(2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(1 027) 3-(4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propanol 

(1 028) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 029) 2-Carbamoyloxymethyl-5-isopropyl-4-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole (1 030)1 -Al- 
lyl-5-(3,5-dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 H-imidazole 

(1 031 )2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyiridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(1 032) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 033) 2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(1 034) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(1 035) 2-Aminomethyl-1 -ethyl-5-isopropyl-4-phenylthio-1 H-imidazole 

(1 036) 2-Aminomethyl-5-isopropyl-1 -methyl-4-(3-fluorophenylthio)-1 H-imidazole 

(1 037) 1 -Ethyl-4-isopropyl-2-N-methylcarbamoyloxymethyl-5-phenylthio-1 H-imidazole 

(1 038) 1 -Benzyl-4-(3,5-difluorophenylthio)-5-isopropyl-1 H-imidazol-2-ylmethanol 

(1039) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(1 040) 2-Carbamoyloxymethyl-1 -ethyl-5-isopropyl-4-(3-fluorophenylthio)-1 H-imidazole 

(1 041 )a-(2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(1 042) 2-Acetylaminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 043) 2-(2-Carbamoyloxyethoxy)methyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(1044) 2-Acetylaminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(1 045) 2-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(1 046) 5-(3,5-Difluorophenylthio)-4-isopropyl-2-N-methyl(thiocarbamoyl)oxymethyl-1 -(pyridin-2-ylmethyl)-1 H-imi- 
dazole 

(1 047) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propanol 

(1048) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(6-OXO-1 ,6-dihydro-pyridin-3-ylmethyl)- 
1 H-imidazole 

(1 049) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl acetate 

(1 050) 2-(1 -Allyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 051 )2-(5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(1 052) 4-(3-Nitrophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde 

(1 053) 2-(2-Azidoethyl)-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1054) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1 H-imidazole 

(1 055) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)ethanol 

(1 056) 1 -(3-Aminobenzyl)-5-(3,5-dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazole 

(1 057) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(1 058) 1 -(2-Aminobenzyl)-5-(3,5-dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 H-imidazole 

(1 059) 3-(4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

(1 060) 1 -Allyl-2-(2-carbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazole 
(1 061 )5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylacetonitrile 

(1 062) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

(1 063) 2-Aminomethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 064) 3-(1 -Allyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 065) Methyl 3-(5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propionate 

(1 066) 2-(2-Aminoethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 067) 5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl acetate 

(1 068) 5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl acetate 

(1 069) 4-(3-Nitrophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(1 070) Methyl 3-(4-isopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazol-2-yl)propionate 

(1 071 )2-(2-Azidoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1072) 3-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1 H-imidazol-2-yl)propanol 

(1 073) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(1 074) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(1 075) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 



23 



EP 0 786 455 B1 



(1 076) 2-(3-Carbamoyloxypropyl)-4-isopropyl-5-phenylthio-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(1 077) 2-Azidomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 078) 5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(1079) 2-Acetylaminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(1 080) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde 
(1 081 )3-(1 -Allyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1082) 5-(3,5-Difluorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(1 083) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(1 084) 4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazol-2-ylmethanol 

(1 085) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(1 086) 2-(5-(3,5-Difluorophenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 087) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 -methyl-1 H-imidazole 

(1 088) 1 -(5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(1 089) 5-(3-Chlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(1 090) N-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 
(1 091 )Methyl 3-(5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propionate 

(1 092) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl acetate 

(1093) 2-(2-Azidoethyl)-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(1 094) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-1 ,4-diisopropyl-1 H-imidazole 

(1 095) 2-Azidomethyl-4-(3,5-difluorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(1 096) 2-(2-Aminoethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 097) 2-Azidomethyl-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1098) 5-(3-Chlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(1 099) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethyl acetate 

(11 00) 4-lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(11 01 )a -(2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(11 02) 2-Azidomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(11 03) 2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(11 04) 2-(2-Aminoethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(11 05) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -(6-oxo-1 ,6-dihydro-pyridin-3-ylmethyl)- 
1 H-imidazole 

(1 1 06) N-(5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-4-ylmethyl)acetamidine 

(1 1 07) 4-lsopropyl-2-N-methylaminomethyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(11 08) 2-Dimethylaminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(11 09) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1110) 1 -Allyl-2-(2-carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 
(1111 )2-Azidomethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(11 1 2) 5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(111 3) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(1 1 1 4) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 -(2-methylpyridin-3-ylmethyl)-1 H-imida- 
zole 

(111 5) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(11 1 6) 2-(2-Aminoethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1117) 5-(3-Nitrophenylthio)-1-ethyl-4-isopropyl-2-methanesulfonamidomethyl-1 H-imidazole 

(11 1 8) 1 -Ethyl-5-isopropyl-4-phenylthio-1 H-imidazol-2-ylmethyl acetate 

(1 1 1 9) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(11 20) 2-(2-Azidoethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1121 )N-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(11 22) 5-lsopropyl-4-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(1 1 23) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazol-2-yl)propanol 

(11 24) 2-(2-Carbamoyloxyethyl)-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(11 25) 2-(1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(11 26) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 

(11 27) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 1 28) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2-(pyridin-4-yl)ethyl)-1 H-imidazol-2-yl)ethanol 

(11 29) 2-(1 -Allyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(11 30) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazole 
(1131 )2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazole 
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(11 32) 5-(3-Chlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(11 33) 4-(3,5-Difluorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-1 -imidazol-2-ylmethanol 

(11 34) 2-Acetylaminomethyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(11 35) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)propanol 

(11 36) 2-(2-Acetoxyethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 1 37) 3-(1 -(4-Aminobenzyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(11 38) 5-(3-Nitrophenylthio)-2-dimethylaminomethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(11 39) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazole 

(11 40) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 
(1 1 41 )5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(11 42) 4-lsopropyl-2-methanesulfonamidomethyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(11 43) 2-(1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(11 44) 5-(3-Nitrophenylthio)-4-isopropyl-2-N-methyl(thiocarbamoyl)oxymethyl-1 -(pyridin-2-ylmethyl)-1 H-imida- 
zole 

(11 45) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(1 1 46) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 1 47) 2-2-(Acetoxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(11 48) 4-lsopropyl-2-N-methylaminomethyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(11 49) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(11 50) 4-lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(1151 )Methyl 3-(4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propionate 

(11 52) 5-(3-Nitrophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -methyl-1 H-imidazole 

(11 53) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(11 54) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazole (11 55) 
4-(3-Chlorophenylthio)-1-ethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

(11 56) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)propanol 

(11 57) 3-(5-(3,5-Difluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(11 58) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(11 59) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(11 60) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

(11 61 )5-(3,5-Dichlorophenylthio)-4-isopropyl-2-N-methylthiocarbamoyloxymethyl-1 -(pyridin-3-ylmethyl)-1 H-imi- 
dazole 

(11 62) 5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethyl acetate 

(11 63) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(11 64) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazol-2-yl)propanol 

(11 65) 2-Dimethylaminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(11 66) 5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(11 67) 2-(2-Carbamoyloxyethoxy)methyl-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(11 68) 2-Diaminomethyleneaminomethyl-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

(11 69) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(11 70) 1 -(2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 
(11 71 )3-(4-lsopropyl-1 -methyl-5-phenylthio-1 H-imidazol-2-yl)propanol 

(1 1 72) 2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(11 73) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

(1 1 74) N-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(11 75) 2-(2-Acetoxyethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(11 76) 3-(5-(3,5-Difluorophenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 1 77) a-(5-(3,5-Difluorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(11 78) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(11 79) 1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-ylacetonitrile 

(11 80) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole-2-carbaldehyde hydrazone 
(11 81 )2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(11 82) 5-(3,5-Dichlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imida- 
zole 

(11 83) 2-Aminomethyl-4-(3,5-difluorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(11 84) 1 -n-Butyl-2-(3-carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazole 

(11 85) 2-(4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazol-2-yl)ethanol 

(11 86) 1 -Allyl-2-(2-carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 
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(11 87)2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(6-oxo-1 ,6-dihydro-pyridin-3-ylmethyl)-1 H-imidazol-2-yl)etha- 
nol 



(1188 
(1189; 
(1190 
(1191 
(1192; 
(1193 
(1194 
(1195; 
(1196; 
(1197 
(1198; 
(1199; 
(1200 
(1201 
dazole 
(1202 
(1203 
(1204 
(1205 
(1206 
(1207 
(1208 
(1209 
(1210 
(1211 
(1212 
(1213 
(1214 
(1215 
(1216 
(1217 
(1218 
(1219 
(1220 
(1221 
(1222 
(1223 
(1224 
(1225 
(1226 
(1227 
(1228 
(1229 
(1230 
(1231 
(1232 
(1233 
(1234 
(1235 
(1236 
(1237 
(1238 
(1239 
(1240 
(1241 
(1242 



5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazole 
2-(1-(4-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 
5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-1 -fluoromethyl-4-isopropyl-1 H-imidazole 
2-(4-lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 
2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 
2-Azidomethyl-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

5-(3-Chlorophenylthio)-1-ethyl-4-isopropyl-2-N-methylcarbamoyloxymethyl-1 H-imidazole 
2-(1-(3-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 
2-Aminomethyl-4-(3-chlorophenylthio)-5-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

4- (3,5-Difluorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethyl acetate 
2-Dimethylaminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazole 
2-Aminomethyl-4-(3-nitrophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 
a-(5-(3,5-Dimethylphenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazol-2-yl)acetophenone 

5- (3,5-Difluorophenylthio)-4-isopropyl-2-N-methyl(thiocarbamoyl)oxymethyl-1-(pyridin-4-ylmethyl)-1 H-imi- 



2-(2-Carbamoyloxyethyl)-1-cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 
2-Azidomethyl-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

2- (5-lsopropyl-4-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 
5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1 H-imidazole 

4- lsopropyl-5-phenylthio-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

3- (5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

3- (1-(3-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

5- (3,5-Dichlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

4- lsopropyl-1 -methyl-5-phenylthio-1 H-imidazole-2-carbaldehyde hydrazone 
2-(5-(3-Chlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

4- (3-Chlorophenylthio)-5-isopropyl-1-methyl-1 H-imidazole-2-carbaldehyde 
2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

5- lsopropyl-4-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

2- (3-Carbamoyloxypropyl)-4-isopropyl-5-phenylthio-1-(pyridin-4-ylmethyl)-1 H-imidazole 
4-lsopropyl-5-(3-fluorophenylthio)-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

4- lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

1- Ethyl-4-isopropyl-2-N-methylcarbamoyloxymethyl-5-(3-fluorophenylthio)-1 H-imidazole 

5- lsopropyl-1 -methyl-4-(3-fluorophenylthio)-1 H-imidazole-2-carbaldehyde 
5-(3,5-Dichlorophenylthio)-1-ethyl-4-isopropyl-2-N-methylcarbamoyloxymethyl-1 H-imidazole 

3- (1-(3-Aminobenzyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

3- (5-(3,5-Difluorophenylthio)-1 ,4-diisopropyl-1 H-imidazol-2-yl)propanol 

2- (2-Carbamoyloxyethyl)-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

3- (5-(3,5-Dichlorophenylthio)-1-hexyl-4-isopropyl-1 H-imidazol-2-yl)propanol 
5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

4- (3-Nitrophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

5- (3,5-Difluorophenylthio)-1-fluoromethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 
5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-2-N-methylaminomethyl-1 H-imidazole 

1- n-Butyl-2-(3-carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 
5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 
5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl acetate 

2- Carbamoyloxymethyl-5-isopropyl-1-methyl-4-(3-fluorophenylthio)-1 H-imidazole 

4- (3,5-Difluorophenylthio)-1-ethyl-5-isopropyl-1 H-imidazole-2-carbaldehyde 

5- (3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole-2-carbaldehyde oxime 
2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-1-ethyl-4-isopropyl-1 H-imidazole 
5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde 
2-(2-Aminoethyl)-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 
5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-2-ureidomethyl-1 H-imidazole 

2- (5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)ethanol 

3- (4-lsopropyl-1-methyl-5-(3-fluorophenylthio)-1 H-imidazol-2-yl)propanol 
Methyl 3-(5-(3-chlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propionate 
2-(3-Carbamoyloxypropyl)-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-2-ylmethyl)-1 H-imidazole 
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4-(3,5-Difluorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 
2-(4-lsopropyl-5-phenylthio-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)ethanol 

4- lsopropyl-1 -methyl-5-phenylthio-1 H-imidazol-2-ylmethanol 
2-(2-Aminoethyl)-1-ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 
2-Carbamoyloxymethyl-4-(3,5-dimethylphenylthio)-1-fluoromethyl-5-isopropyl-1 H-imidazole 
2-Aminomethyl-1 -ethyl-5-isopropyl-4-(3-fluorophenylthio)-1 H-imidazole 
2-Carbamoyloxymethyl-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole 
2-2-(Acetoxyethyl)-1-ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

5- (3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl acetate 
5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-2-N-methylcarbamoyloxymethyl-1 H-imidazole 
2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1 H-imidazole 
4-(3,5-Difluorophenylthio)-1-ethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 
2-Carbamoyloxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 
4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde 
2-Azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 
2-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1H-imidazol-2-yl)ethanol 
2-(2-Aminoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

2- (5-(3-Nitrophenylthio)-1-ethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

4- (3,5-Difluorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde 

5- (3-Chlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

3- (5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 
2-(2-Aminoethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 
5-(3,5-Difluorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -methyl-1 H-imidazole 
5-(3,5-Dichlorophenylthio)-1 -(2-carbamoyloxyethyl)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 H-imidazole 
1 ,2-Di-(2-carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 
2-Azidomethyl-4-(3,5-dichlorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 
2-Aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 
2-Acetylaminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 
2-Acetylaminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-2-ylmethyl)-1 H-imidazole 
2-Acetylaminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-3-ylmethyl)-1 H-imidazole 
2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 
a-(2-(2-Hydroxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 
a-(5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 
5-(3,5-Dichlorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 
N-(5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-4-ylmethyl)acetamidine 
1-Cyclopropylmethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

1- Allyl-2-carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

2- Dimethylaminomethyl-1-ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1-(3-phenylpropyl)-1 H-imidazole 

4- (3-Chlorophenylthio)-5-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

5- (3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

2- Acetylaminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

3- (5-(3,5-Difluorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

N-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

4- lsopropyl-2-N-methyl(thiocarbamoyl)xymethyl-5-phenylthio-1-(pyridin-2-ylmethyl)-1 H-imidazole 
Methyl 3-(5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propionate 
2-(1-Ethyl-5-isopropyl-4-(3-fluorophenylthio)-1 H-imidazol-2-ylmethoxy)ethanol 

1 -Benzyl-2-carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazole 

5- (3-Nitrophenylthio)-4-isopropyl-1 -methyl-2-ureidomethyl-1 H-imidazole 

2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazole 
2-(2-Carbamoyloxyethyl)-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-3-ylmethyl)-1 H-imidazole 
2-(2-Azidoethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 
2-(2-Azidoethyl)-1-ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

2- Aminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 
5-(3,5-Difluorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

1- (2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

3- (5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(2-methylpyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

2- Aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 
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(1 301 )2-Aminomethyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(1 302) 2-(1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-ylmethoxy)ethanol 

(1 303) 2-(4-(3,5-Difluorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(1 304) 2-(2-Carbamoyloxyethyl)-1 ,4-diisopropyl-5-(3,5-dimethylphenylthio)-1 H-imidazole 

(1 305) 2-(1 -Benzyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1306) 5-(3,5-Difluorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1-(pyridin-3-ylm H-imidazole 

(1 307) Methyl 3-(4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propionate 

(1 308) 2-(1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazol-2-ylmethoxy)ethanol 

(1 309) Methyl 3-(5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propionate 

(1 31 0) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(1311) 2-(2-Acetoxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(1 31 2) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethoxy)-methyl-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imida- 
zole 

(1 31 3) 2-Aminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1314) 1-Ethyl-5-isopropyl-4-phenylthio-1 H-imidazole-2-carbaldehyde 

(1 31 5) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)ethanol 

(131 6) 3-(1 -Allyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(131 7) 2-(4-lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(131 8) 5-(3,5-Dichlorophenylthio)-1 ,4-diisopropyl-1 H-imidazol-2-ylmethanol 

(131 9) 2-Azidomethyl-4-(3-nitrophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 320) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl acetate 

(1 321 )5-(3,5-Dichlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl-1 -methyl-1 H-1 -imidazole 

(1322) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1-(3-(pyridin-4-yl)propyl)-1 H-imidazole 

(1 323) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(1324) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-1-fluoromethyl-4-isopropyl-1 H-imidazole 

(1 325) 5-(3,5-Difluorophenylthio)-1 ,4-diisopropyl-1 H-imidazol-2-ylmethanol 

(1326) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

(1 327) 4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl-1 H-imidazole-2-carbaldehyde hydrazone 

(1328) 4-lsopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(1329) 2-Aminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(1 330) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(1 331 )2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(1332) 2-(4-(3-Chlorophenylthio)-5-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(1333) 5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylaminomethyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(1 334) N-(5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-4-ylmethyl)acetamidine 

(1 335) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-4-ylmethyl acetate 

(1 336) 3-(5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 337) 3-(1 -n-Butyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1338) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-1-fluoromethyl-4-isopropyl-1 H-imidazole 

(1339) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-N-methyl(thio-carbamoyl)oxymethyl-1-(pyridin-2-ylmethyl)-1 H- 
imidazole 

(1 340) 2-(2-Acetoxyethyl)-4-isopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 

(1 341 )5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-2-N-methylthiocarbamoyloxymethyl-1 H-imidazole 

(1342) 2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(1343) 2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 344) 3-(5-(3,5-Dichlorophenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 345) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 

(1346) N-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(1347) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(1 348) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-2-N-methylaminomethyl-1 H-imidazole 

(1 349) 2-Carbamoyloxymethyl-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 350) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethyl acetate 

(1 351 )5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(1352) 2-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(1353) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(1354) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(1 355) 4-(3-Nitrophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole-2-carbaldehyde 

(1 356) 2-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 
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(1357) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(1358) 5-(3-Nitrophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1-(pyridin-4-ylm H-imidazole 

(1359) 5-(3,5-Difluorophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1-(pyridin-2-ylm H-imida- 
zole 

(1360) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-2-N-methylcarbamoyloxymethyl-1 H-imidazole 
(1 361 )3-(1 -Benzyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 362) 2-(4-(3,5-Difluorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 

(1363) 5-(3-Chlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(1 364) 2-(2-Azidoethyl)-1 -ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 

(1 365) 3-(1 -Benzyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1366) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde 

(1 367) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-ylmethanol 

(1368) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-5-(3-fluorophenylthio)-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(1 369) 2-Acetylaminomethyl-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

(1 370) 2-Carbamoyloxymethyl-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

(1 371 )5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl acetate 

(1 372) 1 -(2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(1 373) 2-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(1 374) 2-(5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 375) 3-(1 -n-Butyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1376) 2-(2-Azidoethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1 377) 2-(2-Carbamoyloxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(1378) 2-(3-Carbamoyloxypropyl)-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(1 379) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(1 380) 2-Azidomethyl-4-isopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 

(1 381 )2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazole 

(1 382) 2-Azidomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(1383) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(2-(pyridin-4-yl)ethyl)-1 H-imidazol-2-ylmethanol 

(1384) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(1385) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazole 

(1386) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1H-imidazol-2-yl)ethanol 

(1387) 2-Carbamoyloxymethyl-4-(3-chlorophenylthio)-5-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(1388) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-1-cyclopropylmethyl-4-isopropyl-1 H-imidazole 

(1389) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-1-fluoromethyl-4-isopropyl-1 H-imidazole 

(1390) 2-(2-Azidoethyl)-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-2-ylmethyl)-1 H-imidazole 
(1 391 )5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole-2-carbaldehyde hydrazone 

(1 392) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(1393) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(1394) 2-(2-Carbamoyloxyethoxy)methyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 395) 2-(3-Carbamoyloxypropyl)-1 ,4-diisopropyl-5-(3,5-dimethylphenylthio)-1 H-imidazole 

(1 396) 1 -Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazol-2-ylmethanol 

(1397) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(2-(pyridin-4-yl)ethyl)-1 H-imidazole 

(1 398) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethyl acetate (1 399)1 -Ethyl- 
5-isopropyl-4-(3-fluorophenylthio)-1 H-imidazol-2-ylmethyl acetate 

(1400)2-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)ethanol 
(1 401 )1 -Ethyl-4-isopropyl-2-methanesulfonamidomethyl-5-phenylthio-1 H-imidazole 

(1402) 2-Aminomethyl-4-(3,5-dichlorophenylthio)-5-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

(1 403) 2-(2-Azidoethyl)-4-isopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazole 

(1 404) 2-Diaminomethyleneaminomethyl-1 -ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 

(1405) 2-Azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(1406) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-methyl-2-N-methyl(thiocarbamoyl)oxymethyl-1 H-imidazole 

(1407) 2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(2-phenylethyl)-1 H-imidazole 

(1 408) 5-(3-Chlorophenylthio)-2-diaminomethyleneaminomethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 409) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-1 ,4-diisopropyl-1 H-imidazole 

(141 0) 2-(2-Azidoethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(1411 )2-(2-Carbamoyloxyethoxy)methyl-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1412) 2-Azidomethyl-4-(3,5-dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(1 41 3) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propanol 
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2-2-(Acetoxyethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 
2-(1 -Benzyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 
2-Azidomethyl-4-(3-chlorophenylthio)-5-isopropyl-1-methyl-1 H-imidazole 
5-(3-Nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylacetonitrile 
2-(2-Acetoxyethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 
5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde hydrazone 
4-lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl acetate 

2-Diaminomethyleneaminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1-(pyridin-2-ylmethyl)-1 H-imidazole 
2-Acetylaminomethyl-1-ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 
1 -Ethyl-4-isopropyl-5-phenylthio-2-ureidomethyl-1 H-imidazole 

2- Carbamoyloxymethyl-1 ,4-diisopropyl-5-(3,5-dimethylphenylthio)-1 H-imidazole 

3- (5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propanol 

4- lsopropyl-1 -methyl-5-phenylthio-1 H-imidazole-2-carbaldehyde oxime 

5- (3,5-Dimethylphenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

3- (1-Cyclopropylmethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 
5-(3,5-Dichlorophenylthio)-4-isopropyl-1-n-propyl-1 H-imidazol-2-ylmethanol 
1-(3-Aminobenzyl)-5-(3,5-dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 H-imidazole 
5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde oxime 
5-(3-Chlorophenylthio)-4-isopropyl-2-N-methyl(thiocarbamoyl)oxymethyl-1-(pyridin-3-ylmethyl)-1 H-imida- 

1- (2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

2- (3-Carbamoyloxypropyl)-4-isopropyl-1-methyl-5-(3-fluorophenylthio)-1 H-imidazole 
5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-2-N-methylaminomethyl-1 H-imidazole 

4- (3,5-Dichlorophenylthio)-1-ethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

a -(5-(3,5-Difluorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 
Methyl 3-(5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propionate 
2-Azidomethyl-1-ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 

2- (2-Carbamoyloxyethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

3- (5-(3,5-Dichlorophenylthio)-1-n-butyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

5- (3-Chlorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-2-ureidomethyl-1 H-imidazole 

3- (5-(3,5-Dichlorophenylthio)-1-cyclopropylmethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 
2-(2-Acetoxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazole 

4- lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

4- (3,5-Dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde 

5- (3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 
5-(3-Chlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -methyl-1 H-imidazole 

2- (4-lsopropyl-1-methyl-5-phenylthio-1 H-imidazol-2-ylmethoxy)ethanol 

3- (5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propanol 
5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde 

1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-ylmethanol 

2-(2-Carbamoyloxyethoxy)methyl-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

2- Azidomethyl-1-ethyl-5-isopropyl-4-(3-fluorophenylthio)-1 H-imidazole 

3- (5-(3,5-Dimethylphenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 
2-(5-(3,5-Difluorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 
2-(2-Aminoethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 
5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 
1 -Ethyl-4-isopropyl-2-N-methylaminomethyl-5-phenylthio-1 H-imidazole 

5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 
5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde 

2-Diaminomethyleneaminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imida- 

2-Azidomethyl-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 
2-(1 -n-Butyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

2- (2-Carbamoyloxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

3- (4-lsopropyl-5-phenylthio-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propanol 
2-(3-Carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-1-fluoromethyl-4-isopropyl-1 H-imidazole 
5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1-(pyridin-2-ylmethyl)-1 H-imidazole 
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(1470)2-Carbamoyloxymethyl-4-(3-nitrophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 471 )5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylcarbamoyloxymethyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1 472) 4-(3-Nitrophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

(1473) 2-(2-Azidoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1 474) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(1 475) Methyl 3-(5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propionate 

(1 476) 5-lsopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(1 477) 2-(2-Azidoethyl)-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 478) 1 -n-Butyl-2-(3-carbamoyloxypropyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(1 479) 3-(1 -n-Butyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 480) 4-lsopropyl-1 -methyl-5-phenylthio-2-ureidomethyl-1 H-imidazole 

(1 481 )5-(3,5-Difluorophenylthio)-2-dimethylaminomethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 482) 1 -(2-(2-Hydroxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(1 483) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 484) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(1485) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -methyl-1 H-imidazole 

(1486) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(2-phenylethyl)-1H-imidazol-2-yl)ethanol(1487)1-(4-^ 
zyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1 488) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole-2-carbaldehyde oxime 

(1489) 2-Carbamoyloxymethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(1490) 3-(4-lsopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propanol 
(1 491 )2-Azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(1492) 5-(3,5-Dichlorophenylthio)-1-(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1 493) 5-(3,5-Dichlorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1 494) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl acetate 

(1 495) 4-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-5-isopropyl-1 -methyl-1 H-imidazole 

(1 496) 1 ,4-Diisopropyl-5-(3,5-difluorophenylthio)-1 H-imidazol-2-ylmethanol 

(1 497) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(1498) N-(4-lsopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(1 499) 2-Azidomethyl-5-isopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1500) 2-(2-Carbamoyloxyethoxy)methyl-1-ethyl-4-isopropyl-5-(3-fluorophenylthio)-1 H-imidazole 

(1 501 )3-(5-(3,5-Dichlorophenylthio)-1 -(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1502) 4-lsopropyl-2-methanesulfonamidomethyl-5-phenylthio-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(1 503) 1 -Benzyl-2-(2-carbamoyloxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(1 504) Methyl 3-(5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propionate 

(1 505) 5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethyl acetate 

(1 506) 4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(1 507) 1 -(5-(3,5-Difluorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(1 508) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(1 509) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(151 0) 2-(2-Azidoethyl)-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

[0038] The salts of above-mentioned compounds of the present invention are not particularly restricted only if they 
are pharmacologically acceptable. Thus, for example, salts with mineral acids such as hydrochloric acid, sulfuric acid, 
nitric acid, phosphoric acid, hydrofluoric acid, hydrobromicacid, etc.; salts with organic acids such as formic acid, acetic 
acid, tartaric acid, lactic acid, citric acid, fumaric acid, maleic acid, succinic acid, methanesulfonic acid, ethanesulfonic 
acid, benzenesulfonic acid, toluenesulfonic acid, naphthalenesulfonic acid, camphorsulfonic acid, etc., and salts with 
alkali metals or alkaline earth metals such as sodium, potassium, calcium, etc. can be mentioned. 
[0039] The compounds of the present invention are novel ones discovered by the present inventors and, as will be 
described hereinafter, are a non-nucleic acid low-molecular-weight compound which specifically inhibits the reverse 
transcriptase of HIV-1 (NNRTI). 

[0040] The activity of the above compounds is comparable with that of AZT and, in an assay system using human 
peripheral blood lymphocytes infected with a fresh isolate of the virus, exhibits greater activity than AZT. The above 
compound further has potent activity against AZT-resistant strains and mutants showing cross resistance to many 
NNRTIs, and the occurrence of resistant strains in vitro is slower than in nevirapine, in which the locus of mutation is 
also different. 

[0041] Moreover, the above compound is very efficiently transferred to the lymph node and the concentration is 
maintained in the lymph node sufficiently higher than the in vitro 90% inhibitory concentration. In addition, the above 
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compound is a highly safe drug with a very low toxicity. 

[0042] Thus, the compounds of the invention are of great use as anti-HIV drugs showing a synergism with AZT in 
the treatment of AIDS. 

[0043] All the above-described species of the compounds of the present invention can be chemically synthesized 
by the known processes starting with known compounds. A general technology for the production of the compounds 
of the invention is now described in detail. 

[0044] The basal compounds of the invention can be synthesized by condensing imidazoles 2 with a thiophenol 3 
in accordance with the following reaction scheme. 

[0045] Furthermore, starting with the basal compounds (represented by general formula 5 or 6), a variety of the 
compounds of the invention having various 2-substituent groups can be synthesized by modifying the 2-side chain of 
the imidazole ring. 

[0046] In this route of synthesis, where any substituent is reactive, the reaction may be conducted with preliminary 
protection of the substituent with a suitable protective group. 

Basal route of synthesis (1) 

[0047] Where Z=S 
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(In the above reac tion scheme, R 1 , R 3 , X, and Y are as defined hereinbefore. A represents halogen. R 2 ' represents 
a species of R 2 which can be used in this reaction or hydrogen. 
[0048] P represents hydrogen or a group of the following formula: 
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(Step 1 ) 

[0049] In this step, halogen (e.g. chlorine, bromine, or iodine) is introduced into the imidazole derivative 1_ in the 
presence of a base. As the halogen, iodine is particularly preferred. 

[0050] Thus, iodine can be permitted to react in the presence of a base (e.g. sodium hydroxide or potassium hydrox- 
ide) in a solvent such as methylene chloride or ethylene chloride. Compound 1_ can be synthesized according to the 
process described in EP-585014. 

(Step 2) 

[0051] In this step, compound 2 is condensed with a thiophenol derivative of the compound 3. The thiophenol deriv- 
ative (a thiophenol or the corresponding disulfide) is dissolved in a suitable solvent (e.g. N,N-dimethylformamide, tet- 
rahydrofuran, dimethyl sulfoxide), and the imidazole iodide 2 prepared in the preceding step is added thereto in the 
presence of a strong base such as lithium hydride, sodium hydride, or potassium hydride. In this step, a phenylthioim- 
idazole of the formula 4 and its tautomer are obtained. 

(Step 3) 

[0052] In this step, R 1 is introduced into the N-position of the imidazole moiety. Thus, a desired substituent is intro- 
duced into the N-position. For example, a halide of the desired substituent (i.e. R 1 A) is reacted with the phenylthioim- 
idazole 4 or its tautomer as obtained in the preceding step. This reaction is carried out in the presence of a strong base 
(e.g. lithium hydride or sodium hydride) in an aprotic solvent such as N,N-dimethylforamide or dimethyl sulfoxide. In 
this step, the compounds 5 and 6 which are position isomers with respect to R 1 are obtained. Starting with this compound 
5 or 6, other species of the compounds of the invention having various 2-substituents can be obtained by selecting 
desired substituents for the 2-position of the imidazole ring. The synthetic routes [A] to [D] are now described referring 
to the respective reaction schemes below. 

Synthetic route [A] 

[0053] Where R 2 = CHO, CH 2 OH or CH=NR a 
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(In the above reaction scheme, R 1 , R 3 , X and Y are as defined hereinbefore. R a represents hydroxy or substituted or 
unsubstituted amino.) 

(Step 1 ) 

[0054] In this step, a formyl group is introduced into the 2-position of the imidazole moiety. This step is carried out 
by reacting compound 7 with N,N-dimethylformamide in the presence of a strong base, e.g. butyllithium, in a solvent 
such as tetrahydrofuran. 

(Step 2) 

[0055] In this step, the formyl group in the 2-position of the imidazole moiety is transformed into a hydroxymethyl 
group. This step is carried out by reducing the compound 8 with a reducing agent such as sodium borohydride in a 
solvent such as ethanol or methanol. 

(Step 3) 

[0056] In this step, the formyl group in the 2-position of the imidazole moiety is converted into an oxime or a hydrazono 
group. Thus, the compound 8 is reacted with hydroxylamine hydrochloride or hydrazine hydrate in a solvent such as 
methanol or ethanol. 

Synthetic route [B] 

[0057] Where R 2 =CH 2 OR 2a , CH 2 OCONH 2 , or CH 2 0(CH 2 ) 2 OR 2a 
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(In the above reaction scheme, R 1 , R 3 , X, and Y are as defined hereinbefore. R 2a represents hydrogen, acyl, or sub- 
stituted or unsubstituted carbamoyl or thiocarbamoyl. R 2b represents alkyl.) 
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(Step 1 ) 

[0058] In this step, the 2-hydroxymethyl group of the imidazole moiety of the compounds 9 is acylated. This step can 
be carried out by reacting the compounds 9 with an acylating agent (e.g. an acid chloride such as acetyl chloride or 
propionyl chloride or an acid anhydride such as acetic anhydride) in the presence of a base (e.g. triethylamine) in a 
solvent such as methylene chloride or ethylene chloride. 

(Step 2) 

[0059] In this step, the 2-hydroxymethyl group of the imidazole moiety of the compounds 9 is carbamoylated. This 
step can be carried out by reacting the compounds 9 with a carbamoylating agent (e.g. trichloroacetyl isocyanate or 
chlorosulfonyl isocyanate) in a solvent such as tetrahydrofuran or glyme. 

(Step 3) 

[0060] In this step, the acyl moiety of the acylamino group of the compounds 12 is hydrolytically eliminated to give 
the free carbamoyl compounds T3. This step can be carried out by heating the compounds 1_2 in the presence of an 
organic base (e.g. triethylamine or N,N-dimethylaniline) in a solvent such as methanol or ethanol. 

(Step 4) 

[0061] In this step through the next step, an acetaldehyde group is introduced into the 2-hydroxy group of the imi- 
dazole moiety of the compounds 9. First, the compounds 9 are reacted with 2-bromo-1 ,3-dioxolane in the presence of 
a strong base such as sodium hydride or potassium hydride in a solvent such as N,N-dimethylformamide, tetrahydro- 
furan, or dimethyl sulfoxide. 

(Step 5) 

[0062] The aldehyde-protecting group in the 2-side chain of the imidazole ring in the compounds 14 obtained in the 
preceding step is eliminated by acidic hydrolysis. This step can be carried out by treating the compounds 1_4 with a 
mineral acid such as hydrochloric acid in methanol. 

(Step 6) 

[0063] In this step, the aldehyde group of the compounds 15 obtained in the preceding step is reduced to the corre- 
sponding alcohols 1_6 (R 2a =H) and, where desired, followed by introducing a substitute such as an acyl, carbamoyl, or 
thiocarbamoyl group. For example, the compounds 1_5 are reduced with a reducing agent such as sodium borohydride 
in a solvent such as ethanol or methanol to give the alcohols 1_6 (R 2a =H). When the alcohols 16 are acylated, car- 
bamoylated, or thiocarbamoylated by the well-known technology in the art, the corresponding acyl derivatives 
(R 2a =acyl), carbamoyl derivatives (R 2a =carbamoyl), or thiocarbamoyl derivatives (R 2a =thiocarbamoyl) is obtained. 
Specific procedures are described in the examples. 

Synthetic Route [CI 

[0064] Where R 2 =substituted or unsubstituted aminomethyl 
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(In the above reaction scheme, R 1 , R 3 , A, X, and Y are as defined hereinbefore. R 2c and R 2d independently represent 
hydrogen or alkyl) 
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(Step 1 ) 

[0065] In this step, halogen is introduced into the hydroxymethyl group in 2-position of the imidazole moiety. This 
step is carried out by reacting the compounds 9 with a chlorinating agent such as thionyl chloride, phosphorus oxy- 
chloride, or phosphorus trichloride in a solvent such as N,N-dimethylformamide, tetrahydrofuran, or dimethyl sulfoxide. 

(Step 2) 

[0066] In this step, the halide obtained in the preceding step is converted into an azide. This step is carried out by 
reacting the compounds X7_ with an azide such as sodium azide or potassium azide in a solvent such as N,N-dimeth- 
ylformamide or dimethyl sulfoxide. 

(Step 3) 

[0067] In this step, the azide compounds obtained in the preceding step are reduced to amino compounds. Thus, 
the compounds 1_8 are reacted with triphenylphosphine in a solvent such as tetrahydrofuran, N,N-dimethylformamide, 
or dimethyl sulfoxide. 

Synthetic Route [PI 

[0068] Where R 2 =CH 2 COOR 2c 




(In the above reaction scheme, R 1 , R 2c , R 3a , X, and Y are as defined hereinbefore.) 
(Step 1 ) 

[0069] In this step, the halomethyl group in the 2-position of the imidazole moiety obtained by Synthetic route [C] is 
cyanated. This step is carried out by reacting the compounds Y7_ with a cyanating agent such as potassium cyanide 
or sodium cyanide in a solvent such as N,N-dimethylformamide, tetrahydrofuran, or dimethyl sulfoxide. 



39 



EP 0 786 455 B1 



(Step 2) 

[0070] In this step, the cyano compounds 1_9 obtained in the preceding step are carboxylated or esterified. Thus, the 
compounds 1_9 are treated with dry hydrogen chloride gas in a solvent such as methanol or ethanol and neutralized 
with, for example, sodium hydrogen carbonate or potassium hydrogen carbonate to give the methyl or ethyl esters 20 
(R 2c =methyl or ethyl). Subjecting these esters to the routine alkaline hydrolysis gives the free carboxylic acids 20 
(R 2c =H). 

Basal Route of Synthesis (2) 
[0071] Z=SOorS0 2 




(In the above reaction scheme, R 1 , R 2 ', R 3 , X, Y and Z are as defined hereinbefore.) 

[0072] The compounds in which Z is SO or S0 2 can be produced by reacting the sulfide compounds with one or 
more equimolar amount of an oxidizing agent such as sodium periodate, m-chloroperbenzoic acid, aqueous hydrogen 
peroxide, sodium dichromate, potassium permanganate, chromic acid, or selenium dioxide in a solvent such as meth- 
ylene chloride or acetonitrile and, where necessary, followed by separating the reaction product by silica gel or alumina 
column chromatography. 

[0073] Moreover, by modifying the 2-side chain of the imidazole ring in the same manner as in the basal route of 
synthesis (1 ), species of the compounds of the invention having various substituents in the 2-position can be obtained. 

Basal Route of Synthesis (3) 

[0074] Where Z=CH 2 
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(Step 1 ) 

[0075] In the basal route of synthesis (3), a suitable a-acylamino-cc -substituted ketone compound 21_ is used as the 
starting compound. Compound 21_ is subjected to dehydrative cyclization by heating with ammonia or its salt of organic 
or inorganic acid in an organic solvent, e.g. acetic acid, at room temperature or under reflux, to form an imidazole ring. 

(Step 2) 

[0076] This step is carried out in the same manner as Step 3 in the basal route of synthesis (1). 
[0077] By modifying the 2-side chain of the imidazole ring in the same manner as in the basal route of synthesis (1 ), 
species of the compounds of the invention having various substituents in the 2-position can be obtained. 
[0078] The compounds of the present invention can be administered orally or parenterally. For oral administration, 
the compounds of the invention can be used in any of the conventional dosage forms, e.g. solid dosage forms such 
as tablets, powders, granules, capsules, etc.; solutions, oily suspensions; and liquid dosage forms such as syrups, 
elixirs. For parenteral administration, the compounds of the invention can be used in the form of an injectable aqueous 
or oily suspension. In the manufacture of such dosage forms, the conventional excipients, binders, lubricants, aqueous 
solvents, oily solvents, emulsifiers, suspending agents, etc. can be selectively employed. Moreover, other additives 
such as preservatives and stabilizers can also be incorporated. The dosage of the compound or salt thereof of the 
present invention depends on the route of administration, the patient's age and body weight and clinical condition, and 
type of disease. Usually, however, a daily oral dose of 0.05 to 3000 mg, preferably 0.1 to 1 000 mg, or a daily parenteral 
dose of 0.01 to 1000 mg, preferably 0.05 to 500 mg, can be administered in 1 to 5 divided doses. 

BEST MODE OF CARRYING OUT THE INVENTION 

[0079] The following examples, formulation examples, and test examples are intended to describe the present in- 
vention in further detail and should by no means be construed as defining the scope of the invention. 

Example 1 

Synthesis of 5-(3,5-dichlorophenylthio)-1 ,2-dimethyl-4-isopropyl-1 H-imidazole (Compound 1-1 ) 

[0080] 4-lsopropyl-2-methylimidazole (3a) was synthesized in accordance with the procedure described in EP-A 
585014, while 5-iodo-4-isopropyl-2-methylimidazole (4a) and 5-(3,5-dichlorophenylthio)-4-isopropyl-2-methyl-1 H-imi- 
dazole (5a) were synthesized in accordance with the procedure described in Japanese Kokai Hei-5-255270. 
[0081] In dry N,N-dimethylformamide (8 ml) was dissolved 400 mg (1.3 mmol) of 5-(3,5-dichlorophenylthio)-4-iso- 
propyl-2-methyl-1 H-imidazole (5a), followed by addition of 80 mg (2.0 mmol) of sodium hydride under ice-cooling. After 
5 minutes, 245 mg (1 .73 mmol) of methyl iodide was added. After 30 minutes, the reaction mixture was poured in ice- 
water and extracted with diethyl ether. The extract was washed with water, dried over sodium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate:n-hexane 
= 1 :2) and recrystallized from n-hexane to provide 31 3 mg (yield 75%) of 5-(3,5-dichlorophenylthio)-1 ,2-dimethyl-4-iso- 
propyl-1 H-imidazole (Compound 1-1 ). mp 95 to 96 °C. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.23 (d, J=6.8 Hz, 6H), 2.47 (s, 3H), 3.10 (sept, 1H), 3.42 (s, 3H), 6.82 (m, 2H), 7.10 
(m,1H) 



Elementary analysis (C 14 H 16 CI 2 N 2 S) 


Calc. (%) 
Found (%) 


C53.34: H,5.12: CI, 22.49: N,8.89 
C53.05: H,5.21: Cl,22.40: N,8.96 



Example 2 

Synthesis of 5-(3,5-dimethylphenylthio)-1 ,2-dimethyl-4-isopropyl-1 H-imidazole (Compound I-2) 

[0082] Compound I-2 was obtained by the same synthetic process as that for Compound 1-1 in Example 1 . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d, J=7.0 Hz, 6H), 2.22 (s,6H), 2.46 (s, 3H), 3.16 (sept, 1H) , 3.42 (s, 3H), 6.58 

(s, 2H), 6.75 (s, 1H) 



42 



EP 0 786 455 B1 

Example 3 

Synthesis of 5-(3-chlorophenylthio)-1 ,2-dimethyl-4-isopropylimidazole (Compound I-3) 

5 [0083] Compound I-3 was obtained from 5-(3-chlorophenylthio)-4-isopropyl-2-methylimidazole by the same synthetic 
process as that for Compound 1-1 in Example 1 (yield 47 %). 
mp 91 to 94 °C 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.25 (d, J=7.2 Hz, 6H), 2.46 (s, 3H), 3.08-3.2 (m, 1H), 3.42 (s, 3H), 6.80-6.84 (m, 
1H), 6.94 (t, J=2.4 Hz, 1H), 7.1 ~ 7.2 (m, 1 H) 

10 

Example 4 

Synthesis of 1-benzyl-5-(3,5-dimethylphenylthio)-4-isopropyl-2-methylimidazole (Compound I-4) 

15 [0084] Compound I-4 was obtained by the same synthetic process as that for Compound 1-1 in Example 1 . mp 94 
to 97°C 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.28 (d, J=6.6 Hz, 6H), 2.45 (s, 3H), 3.05-3.2 (m, 1H), 5.06, (s, 2H), 6.68 (d, J=1.8 
Hz, 2H), 6.9 (dd, J=0.9 , 1 .8 Hz, 2H), 6.99 (t, J=1 .8 Hz, 1 H), 7.1-7.3 (m, 4H) 



20 



Elementary analysis (C 20 H 20 CI 2 N 2 S) 



Calc. (%) 
Found (%) 



C61.38: H,5.15: CI, 18.12: N,7.16: S,8.19 
C61.28: H,5.21: CI, 18.35: N,7.10: S,8.25 



25 Example 5 

Synthesis of 1 ,2-dimethyl-5-(3,5-dimethylphenylthio)-4-ethylimidazole (Compound I-5) 



[0085] In dry dimethylformamide (4 ml) was dissolved 200 mg (0.8 mmol) of 5-(3,5-dimethylphenylthio)-4-ethyl- 
30 2-methylimidazole (5c), followed by addition of 49 mg (1.2 mmol) of 60% sodium hydride under ice-cooling, and the 
mixture was stirred for 5 minutes. Then, 138 mg (1.00 mmol) of methyl iodide was added and stirred for 30 minutes. 
The reaction mixture was poured in ice-water and extracted with diethyl ether, and the organic layer was dried over 
sodium sulfate. The solvent was concentrated under reduced pressure. The residue was purified by silica gel chroma- 
tography (ethyl acetate: methylene chloride = 1 :1). From the first fraction, 40 mg (yield 19%) of positional isomer (6e') 
35 of the target compound was obtained as oil. From the latter fraction, 1 40 mg of 1 ,2-dimethyl-5-(3,5-dimethylphenylthio)- 
4-ethylimidazole (Compound I-5) was obtained as oil (yield 66%). 

(6e') oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .09 (t, J=7.4 Hz, 3H), 2.21 (s, 6H), 2.40 (s, 3H), 2.70 (q, J=7.4 Hz, 2H), 3.51 
(s,3H), 6.70 (m, 1H), 6.77 (m, 2H) 

Compound I-5 oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .22(t, J=7.6 Hz, 3H), 2.22 (s, 6H), 2.44 (s, 3H), 2.66 (q, J=7.4 Hz, 
40 2H), 3.42 (s, 3H), 6.59 (m, 1 H), 6.75 (m, 2H) 



Example 6 



Synthesis of 5-(3,5-dimethylphenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde (Compound I-6) 

45 

[0086] In 350 ml of acetonitrile was dissolved 70 g (0.452 mol) of 2,2-dichloro-3-methylbutyraldehyde (1 ), followed 
by addition of 74 g (0.913 mol) of 37% formalin. Under ice-cooling, 616 ml of 28% aqueous ammonia was added and 
the mixture was stirred at room temperature for 66 hours. This reaction mixture was concentrated under reduced 
pressure and the residue was extracted with methylene chloride. The extract was dried over sodium sulfate, filtered, 

50 and concentrated under reduced pressure, whereupon a mixture of 4-isopropylimidazole (3b) and (4-isopropyl-1 H- 
imidazol-2-yl) isopropyl ketone (3b 1 ) was obtained as yellow oil. In 199 ml of methylene chloride was dissolved 39.5 g 
of the above oil, and a solution of sodium hydroxide (28.7 g) in water (287 ml) was added to the above solution. Then, 
under ice-cooling and stirring, a solution of iodine (1 82 g, 0.71 6 mol) in methylene chloride (91 0 ml)-methanol (455 ml) 
was added dropwise. After completion of dropwise addition, the mixture was further stirred on ice for 30 minutes. To 

55 this solution was added an aqueous solution of sodium thiosulfate and the mixture was neutralized with hydrochloric 
acid and extracted with methylene chloride. The extract was washed with water and the organic layer was dried over 
anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was recrystallized from 
diisopropyl ether to provide 55.9 g (yield 43%) of 2,5-diiodo-4-isopropyl-1 H-imidazole (7). 
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[0087] The filtrate obtained in the filtration of 2,5-diiodo-4-isopropyl-1 H-imidazole (7) was concentrated under re- 
duced pressure and the residue was subjected to silica gel chromatography (eluted with 1% methanol-methylene 
chloride followed by 5% methanol-methylene chloride). The eluate was recrystallized from ethyl acetate-isopropyl ether 
to provide 7.6 g (yield 6%) of (5-iodo-4-isopropyl-1 H-imidazol-2-yl) isopropyl ketone (8). mp 138-140 °C. 
5 1H- NMR (CDCIg -TMS) Sppm: 1.24 (d, J=7.0 Hz, 6H), 1.35 (d, J=7.0 Hz, 6H), 3.14 (sept, 1H), 3.88 (sept, 1H), 11.35 
(br, 1H) IR (film) cm" 1 : 3232, 1655 



Elementary analysis (C 10 H 15 N 2 IO) 

C,39.23: H,4.94: N,9.15: 1,41.45 
C39.15: H,4.95: N,9.12: 1,41.43 



[0088] In 240 ml of ethanol was dissolved 48.1 g (0.144 mol) of 2,5-diiodo-4-isopropyl-1 H-imidazole (7), followed by 
addition of 240 ml of water and 20.1 g (0.159 mol) of sodium sulfite. The mixture was heated at 85°C for 35 minutes. 
15 This reaction mixture was concentrated and extracted with methylene chloride and the extract was washed with water 
and dried over sodium sulfate. After filtration, the solvent was distilled off under reduced pressure and the residue was 
washed with ethyl acetate-diisopropyl ether and filtered to provide 26.9 g (yield 86%) of 4-isopropyl-5-iodo-1 H-imidazole 
(4b). 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.32 (d, J=7.2 Hz, 6H), 3.08 (sept, 1H), 7.86 (s, 1H), 8.74 (br, 1H ) 
20 [0089] In 30 ml of dry N,N-dimethylformamide was dissolved 4.0 g (1 6.9 mmol) of 4-isopropyl-5-iodo-1 H-imidazole 
(4b), followed by addition of 4.68 g (33.9 mmol) of 3,5-dimethylthiophenol and 2.1 g (52.5 mmol) of 60% sodium hydride. 
The mixture was heated at 1 40 °C for 7 hours. The N,N-dimethylformamide was then distilled off under reduced pres- 
sure and, after addition of dry ice, the residue was extracted with methylene chloride. The organic layer was washed 
with water and dried over sodium sulfate. The solvent was then distilled off under reduced pressure and the residue 
25 was fractionated by silica gel chromatography (3% methanol-methylene chloride). The eluted crude compound was 
recrystallized from ethyl acetate-diisopropyl ether to provide 2.2 g (yield 53%) of 5-(3,5-dimethylphenylthio)-4-isopropyl- 
1 H-imidazole (X=Y=Me) (9). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .25 (d, J=7.0 Hz, 6H), 2.1 9 (s, 6H), 3.25 (sept, 1 H), 6.52 (s, 2H), 6.72 (s, 1 H), 7.66 
(s, 1H), 8.30 (br, 1H) 

30 [0090] In 10 ml of dry N,N-dimethylformamide was dissolved 1.0 g (4.1 mmol) of 5-(3,5-dimethylphenylthio)-4-iso- 
propyl-1 H-imidazole (X=Y=Me) (9), followed by addition of 330 mg (8.3 mmol) of 60% sodium hydride under ice-cooling. 
After 5 minutes, 690 mg (4.9 mmol) of methyl iodide was added and the mixture was stirred for 1 0 minutes. This reaction 
mixture was poured in ice-water and extracted with diethyl ether. The organic layer was washed with water and dried 
over sodium sulfate. The solvent was then distilled off under reduced pressure and the residue was fractionated by 

35 alumina chromatography (ethyl acetate:n-hexane = 1 :1). From the first fraction, 833 mg (yield 79%) of 5-(3,5-dimeth- 
ylphenylthio)-4-isopropyl-1-methyl-1 H-imidazole (X=Y=Me) (10) was recovered as oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d, J=6.8 Hz, 3H), 1.27 (d, J=6.8 Hz, 3H), 2.22 (s, 6H), 3.17 (sept, 1H), 3.53 (s, 
3H), 6.57 (s, 2H), 6.76 (s, 1H), 7.65 (s, 1H) 

[0091] From the polar fraction, 201 mg (yield 19%) of methyl position isomer (10') was obtained as oil. 
40 1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .31 (d, J=7.2 Hz, 6H), 2.21 (s,6H), 3.30 (sept, 1 H), 3.67 (s, 3H) , 6.71 (s, 2H), 6.75 
(s, 2H), 7.42 (s, 1H) 

[0092] In 16 ml of dry tetrahydrofuran was dissolved 800 mg (3.1 mmol) of 5-(3,5-dimethylphenylthio)-4-isopropyl- 
1 -methyl-1 H-imidazole (X=Y=Me) (1 0). This solution was cooled to -78 °C and 2.2 ml of n-butyllithium-n-hexane (1 .66 
molar) was added dropwise under nitrogen. After 5 minutes, 680 mg (9.3 mmol) of dry N,N-dimethylformamide was 

45 added and the reaction was further conducted at the same temperature for 15 minutes. This reaction mixture was 
poured in ice-water and extracted with diethyl ether. The organic layer was washed with water and dried over sodium 
sulfate. The solvent was then distilled off under reduced pressure and the residue was purified by silica gel chroma- 
tography (ethyl acetate:n-hexane = 1 :5) to provide 644 mg (yield 73%) of Compound I-6. mp 93 to 94 °C. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .29 (d, J=7.0 Hz, 6H), 2.23 (s,6H), 3.26 (sept, 1 H), 3.91 (s, 3H) , 6.59 (s, 2H), 6.81 

50 (s, 1H), 9.83 (s, 1H) 

Example 7 

Synthesis of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde (Compound I-7) 

55 

[0093] Compound I-7 was obtained by the same synthetic process as that for Compound I-6 in Example 6. 

Oil 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.29 (d, J=7.0 Hz, 6H), 3.19 (sept, 1H), 6.81 (m, 2H), 7.18 (m, 1H), 9.86 (s, 1H) 



Calc. (%) 
Found (%) 
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Example 8 

Synthesis of [5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazol-2-yl]methanol (Compound I-8) 

[0094] In 4 ml of ethanol was dissolved 440 mg (1.3 mmol) of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H- 
imidazole-2-carbaldehyde (Compound I-6), followed by addition of 51 mg (1.3 mmol) of sodium borchydride at room 
temperature. After 10 minutes, the mixture was neutralized by acetic acid and sodium bicarbonate, and extracted with 
methylene chloride. The organic layer was washed with water and dried over sodium sulfate. The solvent was then 
concentrated under reduced pressure and the residue was recrystallized by isopropyl ether:n-hexane to provide 340 
mg (yield 77%) of Compound I-8. mp 157 to 158 °C. 

1 H - NMR (CDCI 3 -TMS) 5ppm: 1.18 (d, J=7.0 Hz, 6H), 3.09 (sept, 1H), 3.59 (s; 3H), 4.76 (s, 2H), 4.76 (br, 1H), 6.81 
(m, 2H), 7.12 (m, 1H) 



Elementary analysis (C 14 H 16 CI 2 N 2 OS) 


Calc. (%) 
Found (%) 


C, 50.76: H,4.87: N,8.46 
C, 50.81: H,4.92: N,8.44 



Example 9 

Synthesis of [5-(3,5-dimethylphenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methanol (Compound I-9) 

[0095] Compound I-9 was obtained by the same synthetic process as that for Compound I-8 in Example 8. 
mp 131-133 °C. 

1 H - NMR (CDCI3 - TMS) 5ppm: 1.23 (d, J=7.0 Hz, 6H), 2.23 (s, 6H), 3.19 (sept, 1H), 3.58 (s, 3H), 4.65 (s, 2H), 6.75 
(br, 1H), 6.59 (s, 2H), 6.77 (s, 1H) 

Example 10 

Synthesis of 5-(3,5-dimethylphenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde oxime (Compound 1-1 0) 

[0096] In 2 ml of ethanol was dissolved 50 g (0.17 mmol) of 5-(3,5-dimethylphenylthio)-4-isopropyl-1 -methyl-1 H- 
imidazole-2-carbaldehyde (Compound I-6), followed by addition of 36 mg (0.5 mmol) of hydroxylamine hydrochloride 
and 43 mg (0.5 mmol) of sodium acetate, and the mixture was stirred for 30 minutes at room temperature. To this 
reaction mixture, water was added, and the mixture was extracted with methylene chloride. The organic layer was 
washed with water, dried over sodium sulfate, and the solvent was concentrated under reduced pressure. The residue 
was washed with ethyl acetate to precipitate the product, and 32 mg (yield 60%) of Compound 1-10 was obtained by 
the filtration, 
mp 240-241 °C. 

1 H - NMR (d6-DMSO - TMS) 5 ppm: 1.14 (d, J=6.8 Hz, 6H), 2.19 (s, 6H), 3.08 (sept, 1H), 3.69 (s, 3H), 6.60 (s, 
2H), 6.81 (s, 1H), 8.11 (s, 1H), 11.67 (s, 1 H) 

Example 11 

Synthesis of 5-(3,5-dimethylphenylthio)-4-isopropyl-1 -methyl-1 H-imidazole-2-carbaldehyde hydrazone (Compound I- 
11) 

[0097] In 2 ml of ethanol was dissolved 50 mg (0.17 mmol) of 5-(3,5-dimethylphenylthio)-4-isopropyl-1 -methyl-1 H- 
imidazole-2-carbaldehyde (Compound I-6), followed by addition of 26 mg (0.5 mmol) of hydrazine hydrate, and the 
mixture was stirred at room temperature for 15 minutes. To this reaction mixture, water was added, and the mixture 
was extracted with methylene chloride. The organic layer was washed with water, dried over sodium sulfate, and the 
solvent was concentrated under reduced pressure. The residue was washed with n-hexane to precipitate the product, 
and 34 mg (yield 65%) of Compound 1-11 was obtained by the filtration, 
mp 118-119 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .27 (d, J=6.8 Hz, 6H), 2.23 (s, 6H), 3.21 (sept, 1 H), 3.77 (s, 3H), 5.67 (br, 2H), 6.59 
(s, 2H), 6.77 (s, 1H), 7.88 (s, 1 H) 
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Example 12 

Synthesis of [5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazol-2-yl] isopropyl ketone (Compound 1-12) 
5 [0098] 

(1) To dry N,N-dimethylformamide solution containing 2.70 g (15 mmol) of 3,5-dichlorophenylthiophenol and 0.36 
g (1 5 mmol) of sodium hydoxide, 3.06 g (1 0 mmol) of 5-iodo-2-isobutyryl-4-isopropylimidazole (8) was added under 
stirring at room temperature. The mixture was stirred at room temperature for 30 minutes, and then, was stirred 

10 with heating at 150 °C for 3 hours . The reaction mixture was concentrated under reduced pressure, and to the 

residue was added water-ethyl acetate, to extract. The organic layer was washed with water, dried over sodium 
sulfate, and the solvent was concentrated under reduced pressure. The residue was purified by silica gel chroma- 
tography (ethyl acetate:n-hexane = 1:9) to provide 1.70 g (yield 48%) of [5-(3,5-dichlorophenylthio)-4-isopropyl- 
1 H-imidazol-2-yl] isopropyl ketone (14) as oil. 

15 1 H - NMR (CDCI 3 - TMS) 5 ppm : 1 .25-1 .35 (m, 1 8H), 1 .81 (s, 6H), 3.29 (sept 1 H), 3.89 (sept, 1 H), 6.98 (d, J= 1 .8 

Hz, 2H), 7.10 (m, 2H), 7.18 (m, 1H), 7.30 (m, 1 H) 

(2) In 1 0 ml of acetone was dissolved 340 mg (0.66 mmol) of [5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol- 
2-yl] isopropyl ketone (14) and, at room temperature, 181 mg (13.0 mmol) of potassium carbonate and 191 mg 
(13.0 mmol) of methyl iodide were added with stirring. The mixture was allowed to stand overnight. This reaction 

20 mixture was concentrated under reduced pressure and the residue was extracted with methylene chloride. The 

organic layer was washed with water and dried over sodium sulfate and the solvent was distilled off under reduced 
pressure. The residue was purified by silica gel chromatography (ethyl acetate :n-hexane = 1 :9) to provide 1 23 mg 
(yield 50%) of Compound 1-12 as oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .23 (d, J=5.6 Hz, 6H), 1 .26 (d, J=5.6 Hz, 6H), 3.36 (sept, 1 H), 3.88 (s, 3H), 4.00 
25 (sept, 1H), 6.80 (d, J=1.8 Hz, 2H), 7.15 (t, J=1.8 Hz, 1 H) 

Reference Example 1 

Synthesis of [5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazol-2-yl]methanol (Compound I-8) 

30 

[0099] 

(1) Benzyloxyacetaldehyde (2C) was synthesized in accordance with the procedure described in Synthetic Com- 
munications, 18, 359 (1988). 

35 in 200 ml of acetonitrile was dissolved 53 g (339 mmol) of 2,2-dichloro-3-methylbutyraldehyde (1 ). Then, at 0 

°C , 45 g of benzyloxyacetaldehyde (2c) and 400 ml of aqueous ammonia (28%) were added. The mixture was 
stirred at room temperature for 1 5 hours. This reaction mixture was concentrated under reduced pressure and the 
residue was extracted with methylene chloride. The extract was washed with saturated brine, dried over sodium 
sulfate, and filtered. 

40 The filtrate was concentrated under reduced pressure to provide 2-(benzyloxymethyl)-4-isopropyl-1 H-imida- 

zole (3c). Yield 77 g (98.5%). 

1 H-NMR(CDCI 3 -TMS) 5 ppm : 1 .24(d,J=6.8Hz,6H), 2.89(m,1H), 4.54(s,2H), 4.61 (s,2H), 6.66(s,1H), 7.31 (s,5H) 

(2) In 250 ml of methylene chloride was dissolved 70 g (304 mmol) of 2-(benzyloxymethyl)-4-isopropyl-1 H-imida- 
zole (3c). Then, an aqueous solution prepared by dissolving 13 g of sodium hydroxide in 160 ml of water was 

45 added at 0 °C and the mixture was stirred for 5 minutes. Then, a solution of iodine (49 g, 386 mmol) in methylene 

chloride (350 ml)-methanol (150 ml) was added at 0 °C and the mixture was then stirred at room temperature for 
20 minutes. To this reaction mixture was added an aqueous solution of sodium sulfite and the mixture was extracted 
with methylene chloride. The extract was washed with saturated brine, dried over dry sodium sulfate, and filtered. 
The filtrate was concentrated under reduced pressure to provide 2-benzyloxymethyl-5-iodo-4-isopropylimidazole 

50 (4c). Yield 93 g (85.5%). 

1 H-NMR(CDCI 3 -TMS) 5 ppm : 1 .20(d,J=7.0Hz,6H), 2.98(m,1H), 4.54(s,2H), 4.57(s,2H), 7.31 (s,5H) 

(3) In 100 ml of dimethyl sulfoxide was dissolved 23 g (65 mmol) of 2-benzyloxymethyl-5-iodo-4-isopropyl-1 H- 
imidazole (4c). At room temperature, 620 mg (78 mmol) of lithium hydride and, then, 1 4 g (39 mmol) of di-3,5-dichlo- 
rophenyl disulfide were added. The mixture was stirred under heating at 60 °C for 5 hours. This reaction mixture 

55 was poured in ice-water and extracted twice with ethyl ether. The pooled organic layer was washed twice with 

water and dried over sodium sulfate and the solvent was distilled off under reduced pressure. The residue was 
dissolved in ethanol and 5.85 g (65 mmol) of oxalic acid was added. The salt that separated out was collected by 
filtration, neutralized with aqueous ammonia, and extracted with ethyl acetate. The organic layer was washed twice 
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with water and dried over sodium sulfate and the solvent was distilled off under reduced pressure. The residue 
was rinsed with isopropyl alcohol to provide 20 g (yield 86%) of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)- 
4-isopropyl-1H-imidazole (16a). 

1 H-NMR (CDCI 3 - TMS) 5 ppm : 1 .22 (d, J=7.2 Hz, 6H), 3.64 (sept, 1 H), 4.62 (s, 2H), 4.67 (s, 2H), 6.92 (bs, 2H), 
5 7.07 (bs, 1 H), 7.36 (s, 5H), 9.2 (b, 1 H) 

(4) In 50 ml of dry tetrahydrofuran was dissolved 1 5 g (44 mmol) of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)- 
4-isopropyl-1 H-imidazole (1 6a). To this solution was added 6.87 g (48.4 mmol) of methyl iodide under ice-cooling, 
further followed by addition of 1 .94 g (48.4 mmol) of sodium hydroxide and 100 mg of tetrabutylammonium bromide. 
After the ice-water bath was removed, the mixture was stirred for 1 hour. This reaction mixture was concentrated 

10 under reduced pressure and the residue was neutralized with hydrochloric acid and sodium hydrogen carbonate 

to be weakly basic and extracted twice with ethyl acetate. The pooled organic layer was washed with water and 
dried over sodium sulfate. The solvent was then distilled off under reduced pressure and the residue was fraction- 
ated by silica gel chromatography (3% ethyl acetate in methylene chloride). From the first fraction, 3.5 g (yield 
22%) of the objective position isomer (1 7a') was obtained as oil. From the subsequent fraction, 1 0.4 g (yield 67%) 

15 of the objective 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazole (17a) was ob- 

tained as oil. 

(17a') 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.30 (d, J=7.2 Hz, 6H), 3.19 (sept, 1H), 3.66 (s, 3H), 4.55 (s, 2H), 4.66 (s, 
2H), 6.97 (d, J=1.8 Hz, 2H), 7.05 (t, J=1.8 Hz, 1H), 7.31-7.40 (m, 5H) 

(17a) 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.26 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H), 3.51 (s, 3H), 4.55 (s, 2H), 4.70 (s, 
20 2H), 6.79 (d, J=1.8 Hz, 2H), 7.11 (t, J=1.8 Hz, 1H), 7.31-7.38 (m, 5H) 

(5) In 20 ml of ethanol was dissolved 10.4 g (29.3 mmol) of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-iso- 
propyl-1-methyl-1 H-imidazole (17a), followed by addition of 50 ml of concentrated hydrochloric acid. The mixture 
was refluxed under heating for 3 hours. This reaction mixture was concentrated under reduced pressure and the 
residue was neutralized with an aqueous sodium bicarbonate solution and extracted with ethyl acetate. The organic 

25 layer was washed with water and dried over sodium sulfate and the solvent was distilled off under reduced pressure. 

The residue was rinsed with isopropyl alcohol to provide 7. 1 g (yield 92%) of the objective compound [5-(3,5-dichlo- 
rophenylthio)-4-isopropyl-1-methyl-1 H-imidazol-2-yl)methanol (Compound 1-8) mp 157-158 °C. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1.18 (d, J=7.0 Hz, 6H), 3.09 (sept, 1H), 3.59 (s, 3H), 4.76 (s, 2H), 4.76 (br, 1H), 
6.81 (m, 2H), 7.12 (m, 1H) 

30 



Elementary analysis (C 14 H 16 Cl2N 2 OS) 


Calc. (%) 
Found (%) 


C50.76: H,4.87: N,8.46 
C50.81: H,4.92: N,8.44 



Reference Example 2 

Synthesis of [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methanol (Compound I-8) 
[0100] 

(1 ) 1 -p-methoxybenzylglycerol was synthesized in accordance with the procedure described in Synthetic Commu- 
nications, 18, 359 (1988). The compound, 205.5 g (0.968 mol), was dissolved in 1060 ml of methylene chloride. 
To this solution was added an aqueous solution (1883 ml) of sodium periodate (269 g) dropwise at room temper- 
ature and the mixture was stirred overnight. This reaction mixture was diluted with 200 ml of water and extracted 
with methylene chloride. The organic layer was dried over magnesium sulfate and concentrated under reduced 
pressure to provide 175 g (yield 100%) of p-methoxybenzyloxyacetaldehyde (2d) as oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 3.81 (s. 3H), 4.07 (s, 2H), 4.57 (s, 2H), 6.89-6.92 (m, 2H), 7.28-7.31 (m, 
2H), 9.71 (s, 1H) 

(2) In 970 ml of acetonitrile was dissolved 175 g (0.968 mol) of p-methoxybenzyloxyacetaldehyde (2d), followed 
by addition of 150 g (0.968 mol) of 2,2-dichloro-3-methylbutyraldehyde (1). Then, 1300 ml of 28% aqueous am- 
monia was further added dropwise under ice-cooling. After completion of dropwise addition, the mixture was al- 
lowed to stand at room temperature for 4 days. This reaction mixture was concentrated under reduced pressure 
and extracted with methylene chloride. The organic layer was washed with saturated brine and dried over MgS0 4 
and the solvent was distilled off under reduced pressure. The crude product was dissolved in ethyl acetate. To this 
solution was added a solution of oxalic acid (89.8 g, 0.968 mol) in ethyl acetate (70 ml) and the resulting oxalate 
was collected by filtration and rinsed with ethyl acetate. This oxalate was neutralized with 2N-sodium hydroxide 
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and extracted with ethyl acetate. The organic layer was washed with water and dried over magnisium sulfate. The 
solvent was then distilled off under reduced pressure to provide 165 g (yield 69%) of 4-isopropyl-2-(p-methoxy- 
benzyloxymethyl)-1 H-imidazole (3d) as oil. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 3.81 (s. 3H), 4.07 (s, 2H), 4.57 (s, 2H), 6.89-6.92 (m, 2H), 7.28-7.31 (m, 
5 2H), 9.71 (s, 1H) 

(3) In methylene chloride (60 ml)-methanol (660 ml) was dissolved 165 g (0.67 mol) of 4-isopropyl-2-(p-methoxy- 
benzyloxymethyl)-1 H-imidazole (3d), followed by addition of 1 70 g of solid iodine. Then, an aqueous solution pre- 
pared by dissolving 27.3 g (0.67 mol) of sodium hydroxide in 85 ml of water was added dropwise under ice-cooling. 
After completion of dropwise addition, the reaction mixture was stirred at room temperature for 1.5 hours. This 

10 reaction mixture was extracted with methylene chloride and the organic layer was washed with an aqueous solution 

of sodium sulfite and dried over anhydrous magnisium sulfate. The solvent was then distilled off under reduced 
pressure and the residue was rinsed with isopropyl ether and collected by filtration to provide 209.5 g (yield 81%) 
of 5-iodo-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (4d). mp 78-79°C . 

1 H-NMR (CDCI3-TMS) 5 ppm : 1 .20 (d,J=7.0Hz,6H), 2.99 (sept, 1 H), 3.81 (s, 3H), 4.49 (s, 2H), 4.56 (s, 2H), 6.88 
15 (d, J=8.6Hz, 2H), 7.25 (d, J=8.6 Hz, 2H), 9.1 8(bs, 1 H) 

(4) in 140 ml of dimethyl sulfoxide was suspended 30 g (84 mmol) of di-3,5-dichlorophenyl disulfide as well as 
1 .34 g (1 68 mmol) of lithium hydride powder and 59.1 g (1 53 mmol) of solid 5-iodo-4-isopropyl-2-(p-methoxyben- 
zyloxymethyl)-1 H-imidazole (4d) was added in small portions at 50 °C under nitrogen gas. After completion of 
addition, the mixture was stirred under heating at 60 °C for 45 minutes. This reaction mixture was poured in ice- 

20 water and extracted twice with ethyl ether. The pooled organic layer was washed twice with water and dried over 

magnesium sulfate and the solvent was distilled off under reduced pressure. The residue was dissolved in ethyl 
acetate and a solution of oxalic acid (1 3.8 g, 65 mmol) in ethyl acetate (1 40 ml) was added. The salt that separated 
out was collected by filtration and rinsed with about 1 00 ml of ethyl acetate. This salt was neutralized with 2N-NaOH 
and extracted with diethyl ether. The organic layer was washed twice with water and dried over magnesium sulfate 

25 and the solvent was distilled off under reduced pressure to provide 51 g (yield 76%) of 5-(3,5-dichlorophenylthio)- 

4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (16b). mp 96-97°C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.21 (d, J=7.2 Hz, 5H), 3.18 (sept, 1H), 3.81 (s, 3H), 4.54 (s, 2H), 4.64 (s, 2H), 
6.88-6.92 (m,4H), 7.07 (m, 1H), 7.26-7.30 (m, 2H) 



Elementary analysis (C 21 


H 21 CI 2 N 2 0 2 S) 






Calc. (%) | 0,57.67: 
Found (%) | C, 57.62: 


H,5.07: CI, 16.21: 
H,5.09: CI, 16.32: 


N,6.40: 
N,6.43: 


S,7.33 
S,7.27 



35 (5) In 25 ml of dry N,N-dimethylformamide was dissolved 11.0 g (25.1 mmol) of 5-(3,5-dichlorophenylthio)-4-iso- 

propyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (16b), followed by addition of 5.2 g (38 mmol) of potassium 
carbonate powder. Then, 3.90 g (27.7 mmol) of methyl iodide was further added and the mixture was stirred at 
room temperature for 8 hours. This reaction mixture was concentrated under reduced pressure and the residue 
was diluted with water and extracted with diethyl ether. The organic layer was washed with water and dried over 

40 magnisium sulfate. The solvent was distilled off under reduced pressure and the residue was fractionated by silica 

gel chromatography (ethyl acetate :methylene chloride = 1 :9). From the first fraction, 1.7 g (yield 15%) of the ob- 
jective position isomer (17b') was obtained as oil. From the subsequent fraction, 9.14 g (yield 80%) of the objective 
5-(3,5-dichlorophenylthio)-1 -methyl-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (1 7b) was ob- 
tained. 

45 mp 79-80°C. 

(17b') 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.30 (d, J=7.2 Hz, 6H), 3.18 (sept, 1H), 3.64 (s, 3H), 3.80 (s, 3H), 4.48 (s, 
2H), 4.64 (s, 2H), 6.84-7.27 (m, 7H) 

(17b) 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H), 3.51 (s, 3H), 3.80 (s, 3H), 4.48 (s, 
2H), 4.66 (s, 2H), 6.79-7.27 (m, 7H) 

50 (6) In 45 ml of ethanol was dissolved 9.10 g (20.1 mmol) cf 5-(3,5-dichlorophenylthio)-1 -methyl-4-isopropyl-2-(p- 

methoxybenzyloxymethyl)-1 H-imidazole (1 7b), followed by addition of 90 ml of 6N-hydrochloric acid, and the mix- 
ture was refluxed for 1 hour. This reaction mixture was concentrated under reduced pressure to remove ethanol 
and the residue forming a couple of layers was extracted twice with n-hexane to remove p-methoxybenzyl chloride. 
The aqueous layer was extracted with methylene chloride and the extract was neutralized with an aqueous sodium 

55 bicarbonate solution and dried over magnesium sulfate. The solvent was then distilled off under reduced pressure 

and the residue was rinsed with isopropyl ether to provide 6.3 g (yield 95%) of [5-(3,5-dichlorophenylthio)-4-iso- 
propyl-1 -methyl-1 H-imidazol-2-yl]methanol (12 = Compound I-8). mp 1 57-1 58 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.18 (d, J=7.0 Hz, 6H), 3.09 (sept, 1H), 3.59 (s, 3H), 4.76 (s, 2H), 4.76 (br, 1H), 
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6.81 (m, 2H), 7.12 (m, 1H) 



Elementary analysis (C^H^C^N^S) 


Calc. (%) 
Found (%) 


C, 50.76: H,4.87: N,8.46 
C, 50.81: H,4.92: N,8.44 



Example 13 

Synthesis of [5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methanol (Compound 1-13) 
[0101] 

(1) By the same procedures as in Reference Example 2 (1) through (4), 5-(3-chlorophenylthio)-4-isopropyl-2-(p- 
methoxybenzyloxymethyl)-1 H-imidazole (16c) was obtained. Oxalate: mp 124-125 °C . 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .21 (d, J=7.0 Hz, 6H), 3.20 (sept, 1 H), 4.53 (s, 2H), 4.63 (s, 2H), 6.89 (d, J=8.6 
Hz, 2H), 7.27 (d, J=8.6 Hz, 2H), 6.90-7.20 (m, 4H) 



Elementary analysis (C 22 H 25 CIN 2 0 2 S ■ (COOH) 2 ■ 0.5 ■ H 2 0) 


Calc. (%) 
Found (%) 


C55.86: H,5.46: Cl.6.87: N,5.43: S,6.21 
C55.56: H,5.08: CI, 7.27: N,5.62: S,6.40 



(2) By the same procedures as in Reference Example 2 (5), from 5-(3-chlorophenylthio)-4-isopropyl-2-(p-meth- 
oxybenzyloxymethyl)-1 H-imidazole (1 6c), 2-(p-methoxybenzyloxymethyl)-5-(3-chlorophenylthio)-1 -methyl-4-iso- 
propyl-1 H-imidazole (17c) and its positional isomer (17c') were obtained in yields of 46% and 8%, respectively. 
(17c') 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.29 (d, J=7.0 Hz, 6H), 3.21 (sept,1 H),3.63 (s, 3H), 3.80 (s, 3H), 4.48 (s, 
2H), 4.62 (s, 2H), 6.87 (d, J=8.6Hz, 2H), 7.25 (d, J=8.6 Hz, 2H), 6.90-7.20 (m, 4H) 

(17c) 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d, J=7.2 Hz, 6H), 3.15 (sept, 1H), 3.50 (s,3H), 3.80 (s, 3H), 4.48 (s, 
3H), 4.65 (s, 3H), 6.86 (d, J=8.8Hz, 2H), 7.25 (d, J=8.8 Hz, 2H), 6.75-7.20 (m, 4H) 

(3) By the same procedures as in Reference Example 2 (6), from 2-(p-methoxybenzyloxymethyl)-5-(3-chlorophe- 
nylthio)-1 -methyl-4-isopropyl-1 H-imidazole (1 7c), [5-(3-chlorophenylthio) - 4-isopropyl-1 -methyl-1 H-imidazol-2-yl] 
methanol (Compound 1-13) was obtained. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .1 8 (d, J=7.2 Hz, 6H), 3.12 (sept, 1 H), 3.58 (s, 3H), 4.75 (s, 2H), 6.70-7.25 (m, 4H) 



Elementary analysis (C 14 H 17 CIN 2 OS) 


Calc. (%) | C56.65: H,5.77: Cl.11.94: 
Found (%) | C,56.81: H,5.78: Cl.11.88: 


N,9.43: 
N,9.16: 


S.10.80 
S.10.47 



Example 14 

Synthesis of [4-isopropyl-1 -methyl-5-(3-nitrophenylthio)-1 H-imidazol-2-yl]methanol (Compound 1-14) 
[0102] 

(1 ) By the same procedures as in Reference Example 2 (1 6b), 4-isopropyl-2-(p-methoxybenzyloxymethyl)-5-(3-ni- 
trophenylthio)-1 H-imidazole (1 6d) was obtained. 

1 H - NMR (CDCI3 - TMS) 5 ppm; 1.22 (d, J=7.2 Hz, 6H), 3.21 (sept, 1H), 3.81 (s, 3H), 4.55 (s, 2H), 4.64 (s, 2H), 
6.90 (d,J=8.5 Hz, 2H), 7.29 (d, J=8.6 Hz, 2H), 7.30-8.00 (m, 4H) 

(2) By the same procedures as in Reference Example 2 (17c), 4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 -me- 
thyl-5-(3-nitrophenylthio)-1 H-imidazole (17d) was obtained. Yields of 4-isopropyl-2-(p-methoxybenzyloxymethyl)- 
1 -methyl-5-(3-nitrophenylthio)-1 H-imidazole (17d) and its positional isomer (17d') are 58% and 7%, respectively. 
(1 7d') oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .31 (d, J=7.0 Hz, 6H), 3.21 (sept, 1 H), 3.67 (s, 3H), 3.80 (s, 3H), 4,43 
(s, 2H), 4.63 (s, 2H), 6.88 (d, J=8,6Hz, 2H), 7.26 (d, J=8.6 Hz, 2H), 7.30-8.00 (m, 4H) 

(17d) mp 89 ~ 90°C 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d, J=7.0 Hz, 6H), 2.14 (sept, 1H), 3.80 (s, 3H), 4.50 (s, 2H), 4.67 (s, 2H), 
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6.87 (d, J=8.6Hz, 2H), 7.25 (d, J=8.6 Hz, 2H), 7.41 (t, J=7.8 Hz, 1H), 7.83 (t, J=2.0 Hz, 1H),7.98 (m, 1H) 



Elementary analysis (C22H25N3O4S) 


Calc. (%) 
Found (%) 


C61.81: 
C61.78: 


H,5.89: 
H,5.86: 


N,9.83: 
N,9.80: 


S,7.50 
S,7.48 



(3) By the same procedures as in Reference Example 2, Compound I-8, from 4-isopropyl-2-(p-methoxybenzy- 
loxymethyl)-1-methyl-5-(3-nitrophenylthio)-1H-imidazole (17d), Compound 1-14 was obtained. 
1 H - NMR (CDCI 3 -TMS)5ppm: 1.19 (d, J=6.8 Hz, 6H), 3.12 (sept, 1H), 3.61 (s, 3H), 4.77 (s, 2H), 7.21 (dd, J=8.0, 
2.0 Hz, 1 H), 7.99 (dd, J=8.0, 2.0 Hz, 1 H), 7.42 (t, J=8.0 Hz, 1 H), 7.85 (t, J=2.0 Hz, 1 H) 

Example 15 

Synthesis of [1 -n-butyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound 1-15) 

[0103] By the same procedure as in Reference Example 2 for 5-(3,5-dichlorophenylthio)-1 -methyl-4-isopropyl-2-(p- 
methoxybenzyloxymethyl)-1 H-imidazole (1 7b), 2-(benzyloxymethyl)-1 -n-butyl-5-(3,5-dichlorophenylthio)-4-isopropyl- 
1H-imidazole (17e) was obtained. Yields of 2-(benzyloxymethyl)-1-n-butyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1H- 
imidazole (17e) and its positional isomer (17e') were 91% and 6%, respectively. 

(1 7e') oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 0.93 (t, J=7.2 Hz, 3H), 1 .33 (d, J=7.2 Hz, 6H), 1 .58-1 .75 (m, 4H), 3.01 (sept, 
1H), 3.90-3.98 (m, 2H), 4.54 (s, 2H), 4.65 (s, 2H), 6.92 (s, 2H), 7.04 (s,1H), 7.24-7.36 (m,5H) 

(17e) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 0.80 (t, J=7.0 Hz, 3H), 1.25 (d, J=7.0 Hz, 6H), 1.1-1.3 (m, 2H), 1.42 ~ 1.60 
(m, 2H), 3.09 (sept, 1H), 3.84-3.92 (m, 2H), 4.55 (s, 2H), 4.67 (s, 2H), 6.79 (d, J= 2 Hz, 2H), 7.10 (t, J=2 Hz, 1H), 
7.30-7.39 (m,5H) 

[0104] By the same procedure as in Reference Example 2 for Compound I-8, Compound 1-15 was obtained from 
2-(benzyloxymethyl)-1 -n-butyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole (1 7e). mp 1 04-1 06 °C 
1 H - NMR (CDCI3 - TMS) 5 ppm: 0.86 (t, J=7.4 Hz, 3H), 1 .1 7 (d, J=6.8 Hz, 6H), 1 .20-1 .40 (m, 2H), 1 .50 ~ 1 .65 (m, 
2H), 3.06 (sept, 1H), 3.92-4.00 (m, 2H), 4.75 (s, 2H), 5.70 (s, 2H), 6.80 (d, J= 1.8 Hz, 2H), 7.11 (t, J=1.8 Hz, 1H) 

Example 16 

Synthesis of [1 -benzyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound 1-1 6) 
[0105] 

(1) In 10 ml of dry tetrahydrofuran was dissolved 423 mg (1.00 mmol) of 5-(3,5-dichlorophenylthio)-4-isopropyl- 
2-(p-methoxybenzyloxymethyl)-1 H-imidazole (1 6b), followed by addition of 205 mg (1 .20 mmol) of benzyl bromide, 
48 mg (1 .2 mmol) of sodium hydroxide and 5 mg (0.015 mmol of tetrabutylammonium bromide at room temperature 
with stirring, and the mixture was stirred at the same temperature for 3 hours. This reaction mixture was concen- 
trated under reduced pressure and the residue was diluted with water and extracted with methylene chloride. The 
organic layer was washed with water and dried over sodium sulfate. The solvent was distilled off under reduced 
pressure and the residual oil was fractionated by silica gel chromatography (ethyl acetate: methylene chloride = 
1:9). From the first fraction, 33 mg (yield 6.5%) of the objective position isomer (17f) was obtained. From the 
subsequent fraction, 450 mg (yield 88%) of 1-benzyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzy- 
loxymethyl)-1 H-imidazole (17f) was obtained. 

(1 7f) oil 1 R - NMR (CDCI3 - TMS) 5 ppm; 1 .28 (d, J=6.6 Hz, 6H), 2.95 (sept, 1 H), 3.79 (s, 3H), 4.50 (s, 2H), 4.55 
(s, 2H), 6.28 (s, 1 H), 6.83 (d, J= 6 Hz, 2H), 6.94-6.95 (m, 3H), 7.06 (m, 3H), 7.1 7 (d, J= 5.8 Hz, 2H), 7.26-7.40 (m, 4H) 
(17f) oil 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=6.6 Hz, 6H), 3.13 (sept, 1H), 3.80 (s, 3H), 4.47 (s, 2H), 4.61 
(s, 2H), 5.18 (s, 2H), 6.63 (d, J=1.6 Hz, 2H), 6.83 (d, J=2 Hz, 2H), 6.90-6.93 (m, 2H), 6.99 (s, 1H), 7.11-7.21 (m, 
4H), 7.26 (s, 4H) 

[0106] To 25 ml of methanol was dissolved 1.41 g (2.67 mmol) of 1 -benzyl-5-(3,5-dichlorophenylthio)-4-isopropyl- 
2-(p-methoxybenzyloxymethyl)-1 H-imidazole (17f), followed by addition of 12.5 ml of 6N-hydrochloric acid at room 
temperature with stirring, and the mixture was stirred under heating at 60°C for 3 hour. This reaction mixture was 
concentrated under reduced pressure, the residual solution was neutralized with a saturated aqueous solution of so- 
dium bicarbonate to be weakly basic, and was extracted with methylene chloride. The extract was rinced with water, 
and then, was dried over magnesium sulfate, and the solvent was concentrated under reduced pressure. The residue 
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was crystalized from n-hexane and collected by filtration to give 1 .0 g (yield 92%) of [1 -benzyl-5-(3,5-dichlorophenylth- 
io)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound 1-16). mp 121-124°C . 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.28 (d, J=6.9 Hz, 6H), 3.15 (sept, 1H), 4.79 (s, 2H), 5.25 (s, 2H), 6.64 (d, J=1.2 Hz, 
2H), 6.9-7.0 (m, 3H), 7.18-7.26 (m, 4H) 

5 

Example 17 

[0107] Synthesis of [1 -allyl-5-(3-chlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound 1-1 7) 

10 (1 ) In 1 0 ml of dry tetrahydrofuran was dissolved 744 mg (2.00 mmol) of 2-(benzyloxymethyl)-5-(3-chlorophenylth- 

io)-4-isopropyl-1 H-imidazole (1 6e), followed by addition of 41 0 mg (2.40 mmol) of allyl bromide, 96 mg (2.40 mmol) 
of sodium hydroxide and 5 mg (0.015 mg) of tetrabutylammoniumbromide at room temperature with stirring, and 
the mixture was stirred at room temperature for 3 hours. This reaction mixture was concentrated under reduced 
pressure, the residue was extracted with methylene chloride, the organic layer was washed with water and dried 

15 over sodium sulfate. The solvent was concentrated under reduced pressure and the residual oil was fractionated 

by silica gel chromatography (ethyl acetate: methylene chloride = 1 :9). From the first fraction, 50 mg (yield 6.7%) 
of the objective position isomer (17g') was obtained, and then, 480 mg (yield 58%) of 1 -allyl-2-benzyloxymethyl- 
5-(3-chlorophenylthio)-4-isopropyl-1 H-imidazole (17g) was obtained. 

(17g') oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.30 (d, J=7.2 Hz, 6H), 3.00 (sept, 1H), 4.53 (s, 2H), 4.66 (s, 2H), 4.67 
20 (d, J=6.3 Hz, 2H), 4.83 (d, J= 1 7.4 Hz, 1 H), 5.21 (d, J=11 .1 Hz, 1 H), 5.85-5.95 (m, 1 H), 6.97-7.04 (m, 3H), 7.09-7.14 

(m, 1H), 7.25-7.40 (m, 5H) 

(17g) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.26 (d, J=6.9 Hz, 6H), 3.13 (sept, 1H), 4.54 (s, 2H), 4.55-4.65 (m, 2H), 
4.79 (s, 2H), 4.82 (d, J= 18.3 Hz, 1H), 5.01 (d, J=11.4 Hz, 1 H), 5.60-5.75 (m, 1H), 6.81 (d, J=10.5 Hz, 2H), 6.93 
(s, 1H), 7.05-7.50 (m, 2H), 7.30-7.40 (m, 5H) 

25 (2) In 5 ml of methylene chloride was dissolved 470 mg (1 .1 3 mmol) of 1 -allyl-2-benzyloxymethyl-5-(3-chlorophe- 

nylthio)-4-isopropyl-1 H-imidazole (1 7g), with cooling to -40 °C, 0.7 ml (1 .36 mmol) of methylene chloride solution 
of boron trichloride (1 .94 molar) was added with stirring, and the mixture was stirred for 30 minutes. To this reaction 
mixture, a saturated aqueous solution of sodium bicarbonate was added for neutralization, methylene chloride 
layer was washed with water and dried over sodium sulfate. The solvent was concentrated under reduced pressure 

30 and the residue was fractionated by silica gel chromatography (ethyl acetate: methylene chloride = 1 :4). From the 

first fraction, 50 mg (yield 13%) of 1 -allyl-2-chloromethyl-5-(3-chlorophenylthio)-4-isopropylimidazole (28a) was 
obtained as oil, and then, 155mg (yield 43%) of Compound 1-17 was obtained, 
mp 84-86°C. 

(28a) 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.26 (d, J=6.9 Hz, 6H), 3.16 (sept, 1H), 4.66-4.68 (m, 2H), 4.69 (s, 2H), 
35 4.98 (d, J= 18 Hz, 1H), 5.12 (d, J=12.6 Hz, 1H), 5.65-5.80 (m, 1H), 6.8 (d, J=10.5 Hz, 1H), 6.95 (s, 1H), 7.1-7.2 

(m, 2H) Compound 1-17 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.23 (d, J=6.8 Hz, 6H), 3.16 (sept, 1H), 4.61-4.66 (m, 
2H), 4.74 (s, 2H), 4.92 (d, J= 18 Hz, 1H), 5.10 (d, J=12 Hz, 1H), 5.6-5.8 (m, 1H), 6.80-6.84 (m, 1H), 6.95 (t, J=2.7 
Hz, 1H), 7.1-7.2 (m, 2H) 

40 Example 18 

Synthesis of [5-(3,5-dichlorophenylthio)-1 -dodecyl-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound 1-18) 
[0108] 

45 

(1) 5-(3,5-dichlorophenylthio)-1-dodecyl-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (17h) was ob- 
tained by the same synthetic process as that for (17f) in Example 16 (yield 43 %). 

(1 7h) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 0.87 (t, J=6.0 Hz, 3H), 1 .26 (d, J=6.9 Hz, 6H), 1 .1 -1 .4 (m, 1 8H), 1 .5 (br, 
2H), 3.07 (sept, 1H), 3.81 (s, 3H), 3.85-3.90 (m, 2H), 4.48 (s, 2H), 4.64 (s, 2H), 6.80 (s, 2H), 6.87 (d, J=8.4 Hz, 
50 2H), 7.11 (s, 1H), 7.27 (s, 2H) 

(2) Compound 1-18 was obtained from 5-(3,5-dichlorophenylthio)-1 -dodecyl-4-isopropyl-2-(p-methoxybenzy- 
loxymethyl)-1 H-imidazole (17h) by the same synthetic process as that for Compound 1-16 in Example 16 (yield 
68%). 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 0.89 (t, J=7.5 Hz, 3H), 1.21 (d, J=7 Hz, 6H), 1.2-1.3 (m, 18H), 1.6 (br, 2H), 3.10 
55 (sept, 1H), 3.92 (t, J=10 Hz, 2H), 4.76 (s, 2H), 6.82 (d, J=1.6 Hz, 2H), 7.12 (t, J=1.6 Hz, 1H) 
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Example 19 

Synthesis of [1 -allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound 1-1 9) 
[0109] 

(1 ) 1 -Allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (1 7i) was obtained 
by the same synthetic process as that for (17f) in Example 16. Yields of (17i) and its position isomer (17i') were 
83% and 8%, respectively. 

(17i') oil 1 H - NMR (CDCI 3 - TMS) 5ppm: 1.29 (d, J=7.5 Hz, 6H), 3.05 (sept, 1H), 3.80 (s, 3H), 4.46 (s, 2H), 4.58 
(s, 2H), 4.62-4.7 (m, 2H), 4.82 (d, J= 15 Hz, 1H), 5.22 (d, J=11 Hz,1H), 5.82-5.98 (m, 1H), 6.87 (d, J=6 Hz, 2H) 
(17i) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.26 (d, J=7.2 Hz, 6H), 3.10 (sept, 1H), 3.81 (s, 3H), 4.47 (s, 2H), 4.62 
(s, 2H),4.57-4.62 (m, 2H), 4.82 (d, J= 18 Hz, 1H), 5.03 (d, J=10 Hz,1H), 5.58-5.80 (m, 1H),6.87 (d, J=2 Hz, 2H), 
6.8-6.9 (m, 2H), 7.1 (t, J=3.4 Hz, 1H), 7.23 (s, 2H) 

(2) [1 -Allyl-4-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound 1-19) was obtained from 
1 -allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)imidazole (1 7i) by the same synthetic 
process as that for Compound 1-16 in Example 16 (yield 71%). mp 100-102°C . 



Elementary analysis (C 16 H 18 N 2 CI 2 OS) 


Calc. (%) 
Found (%) 


C, 53.79: H,5.08: N,7.75: CI, 19. 85: S,8.90 
C53.68: H,5.16: N,7.75: CI, 19.57: S,8.99 



Example 20 

[0110] Synthesis of [1 -benzyl-5-(3-chlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-20) 

(1 ) 1 -Benzyl-5-(3-chlorophenylthio)-4-isopropyl-2-benzyloxymethyl-1 H-imidazole (1 7j) was obtained by the same 
synthetic process as that for (17g) in Example 17. Yields of (17j) and its position isomer (17j') were 88% and 3%, 
respectively. 

(1 7j') oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .1 7 (d, J=7 Hz, 6H), 2.97 (sept, 1 H), 4.53 (s, 2H), 4.60 (s, 2H), 5.30 (s, 
2H), 6.9-7.2 (m, 8H), 7.2-7.4 (m, 5H) 

(1 7j) oil 1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .28 (d, J=7 Hz, 6H), 3.1 6 (sept, 1 H), 4.51 (s, 2H), 4.58 (s, 2H), 5.1 9 (s, 
2H), 6.72-6.80 (m, 2H), 6.88-6.93 (m,2H), 7.02-7.05 (m, 2H), 7.14-7.26 ( m, 2H), 7.23-7.32 (m,5H) 

(2) 2-[1 -Benzyl-5-(3-chlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-20) was obtained from 
1 -benzyl-5-(3-chlorophenylthio)-4-isopropyl-2-benzyloxymethyl-1 H-imidazole (1 7j) by the same synthetic process 
as that for Compound 1-1 7 in Example 1 7 (yield 35%). mp 1 20-1 22 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .25 (d, J=6.6 Hz, 6H), 3.1 6 (sept, 1 H), 4.70 (s, 2H), 5.22 (s, 2H), 6.75-6.82 (m, 
2H) , 6.90-7.06 (m, 4H); 7.1-7.3 (m 3H) 



Elementary analysis (C 20 H 21 N 2 CIOS) 


Calc. (%) 
Found (%) 


C64.42: H,5.68: N,7.51: CI, 9.51: S,8.60 
C63.99: H,5.69: N,7.41: Cl,9.39: S,8.37 



Example 21 

Synthesis of [1 -benzyl-4-isopropyl-5-(3-nitrophenylthio)-1 H-imidazol-2-yl]methanol (Compound 1-21 ) 
[0111] 

(1) 1-Benzyl-5-(3-nitrophenylthio)-4-isopropyl-2-benzyloxymethyl-1 H-imidazole (17k) was obtained by the same 
synthetic process as that for (1 7g) in Example 1 7. Yields of (1 7k) and its position isomer (1 7k') were 92% and 2%, 
respectively. 

(1 7k') oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .1 7 (d, J=7.2 Hz, 6H), 2.96 (sept, 1 H), 4.53 (s, 2H), 4.59 (s, 2H), 5.30 
(s, 2H), 6.98 (d, J=6.9 Hz,2H), 7.23-7.41 (m, 8H), 7.49 (d, J=9.3 Hz, 1 H), 7.80 (t, J=1 .8 Hz, 1 H), 7.92 (d, J=1 0 Hz, 1 H) 
(17k) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.30 (d, J=6.9 Hz, 6H), 3.15 (sept, 1H), 4.57 (s, 2H), 4.67 (s, 2H), 5.22 
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(s, 2H), 6.90-6.93 (m, 2H), 7.04-7.13 (m, 4H), 7.22-7.33 (m, 5H), 7.56 (t, J=2.1 Hz, 1H), 7.82-7.86 (m, 1H) 
(2) [1-Benzyl-4-isopropyl-5-(3-nitrophenylthio)-1 H-imidazol-2-yl]methanol (Compound 1-21) was obtained from 
1-benzyl-5-(3-nitrophenylthio)-4-isopropyl-2-benzyloxymethyl-1 H-imidazole (17k) by the same synthetic process 
as that for Compound 1-17 in Example 17 (yield 37%). mp 152-155°C. 

[01 12] As a by-product, 1 -benzyl-2-chloromethyl-5-(3-nitrophenylthio)-4-isopropyl-1 H-imidazole (28b) was obtained 
(yield 9%). 

(28b) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .29 (d, J=6.6 Hz, 6H), 3.15 (sept, 1 H), 4.63 (s, 2H), 5.29 (s, 2H), 6.89-6.92 
(m, 2H), 7.05-7.14 (m, 5H), 7.63-7.90 (m, 2H) Compound 1-21 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .27 (d, J=6.9 Hz, 6H), 
3.17 (sept, 1H), 4.78 (s, 2H), 5.26 (s, 2H), 6.93-6.97 (m, 2H), 7.08-7.13 (m, 2H), 7.22-7.26 (m, 3H), 7.57 (t, J=1.8 Hz, 
1H), 7.84 (dd, J=11 Hz, 3 Hz,1H) 



Elementary analysis (C 20 H 21 N 3 O 3 S) 


Calc. (%) 
Found (%) 


C62.64: H,5.52: N, 10.96: S,8.36 
H,5.66: N, 10.58: S,8.05 



Example 22 

Synthesis of [1 -allyl-4-isopropyl-5-(3-nitrophenylthio)-1 H-imidazol-2-yl]methanol (Compound I-22) 
[0113] 

(1) 1 -Allyl-5-(3-nitrophenylthio)-4-isopropyl-2-benzyloxymethyl)-1 H-imidazole (171) was obtained by the same 
synthetic process as that for (1 7g) in Example 1 7. Yields of (1 71 ) and its position isomer (1 71 ') were 82% and 9%, 
respectively. 

(17V) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.31 (d, J=7.2 Hz, 6H), 3.00 (sept, 1H), 4.55 (s, 2H), 4.63 (s, 2H), 
4.69-4.73 (m, 2H), 4.86 (dt, J=15 Hz, 2 Hz, 1H), 5.24 (dt, J=11 Hz, 2 Hz, 1H), 5.80-6.00 (m, 1H), 7.26-7.48 (m, 
7H), 7.83 (t, J=2 Hz, 1 H), 7.92 (dt, J= 9 Hz, 1 .4 Hz, 1 H) 

(171) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.27 (d, J=7.2 Hz, 6H), 3.11 (sept, 1H), 4.56 (s, 2H), 4.56-4.66 (m, 2H), 
4.66 (s, 2H), 5.55-5.75 (m, 1 H), 7.1 9-7.43 (m, 7H), 7.83 (t, J= 2Hz, 1 H), 7.96 (dt, J=8.2 Hz, 1 .2 Hz, 1 H) 

(2) Compound I-22 was obtained from (1 71 ) by the same synthetic process as that for Compound 1-1 7 in Example 
1 7 (yield 37%). mp 1 1 7-1 20°C. 

[0114] As a by-product, 1 -allyl-2-chloromethyl-5-(3-nitrophenylthio)-4-isopropyl-1 H-imidazole (28c) was obtained 
(yield 11%). 

(28c) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.27 (d, J=8.4 Hz, 6H), 3.14 (sept, 1H), 4.64 (s, 2H), 4.70 (s, 2H), 4.9-5.0 
(m, 2H), 5.6-5.8 (m, 1 H), 7.2-7.5 (m, 2H), 7.8-8.0 (m, 2H) 

Compound I-22 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.24 (d, J=7.2 Hz, 6H), 3.14 (sept, 1H), 4.64-4.69 (m, 2H), 4.71 (s, 
2H), 4.9 (d, J=19.8 Hz, 1H), 5.08 (d, J=12 Hz, 1H), 5.65-5.63 (m, 1H), 7.23-7.26 (m, 1H), 7.42 (t, J=8.1 Hz, 1H), 7.87 
(s, 1H), 7.99 (d, J=9 Hz, 1 H) 



Elementary analysis (C 16 H 19 N 3 0 3 S) 


Calc. (%) 
Found (%) 


C57.64: H,5.74: N, 12.60: 
C57.45: H,5.84: N, 12.70: 


S,9.62 
S,9.33 



Example 23 

Synthesis of [1 -ethyl-4-isopropyl-5-(3-nitrophenylthio)-1 H-imidazol-2-yl]methanol (Compound I-23) 
[0115] 

(1 ) By the same synthetic process as that for (1 7g) in Example 1 7, 1 -ethyl-5-(3-nitrophenylthio)-4-isopropyl-2-ben- 
zyloxymethyl-1 H-imidazole (1 7m) was obtained. Yields of (1 7m) and its position isomer (1 7m') were 89% and 1 2%, 
respectively. 

(17m') oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.36 (d, J=7.2 Hz, 6H), 1.36 (t, 6.9 Hz, 3H), 3.07 (sept, 1H), 4.09 (q, 
J=6.9 Hz, 2H), 4.57 (s, 2H), 4.67 (s, 2H), 7.26-7.45 (m, 7H), 7.86 (t, J=2.1 Hz, 1H), 7.91 (dt, J= 9 Hz, 1.2 Hz, 1 H) 
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(17m) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.18 (d, J=7.5 Hz, 6H), 1.26 (t, 7.5 Hz, 3H), 3.12 (sept, 1H), 3.99 (q, 
J=7.5 Hz, 2H), 4.58 (s, 2H), 4.69 (s, 2H), 7.20 (dd J=8.1 Hz, 0.9 Hz, 1H), 7.30-7.42 (m, 6H), 7.84 (d, J=2.1 Hz), 
7.96 (dd, J=8.1 Hz, 0.9 Hz, 1H) 

(2) Compound I-23 was obtained from 1-ethyl-5-(3-nitrophenylthio)-4-isopropyl-2-benzyloxymethyl-1 H-imidazole 
(1 7m) by the same synthetic process as that for Compound 1-1 7 in Example 1 7 (yield 52%). mp 121 -1 23°C . 

[0116] As a by-product, 1 -ethyl-2-chloromethyl-5-(3-nitrophenylthio)-4-isopropyl-1 H-imidazole (28d) was obtained 
(yield 13%). 

(28d) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.26 (d, J=6.9 Hz, 6H), 1.28 (t, J=7 Hz, 3H), 3.12 (sept, 1H), 4.03 (q, J=7 
Hz, 2H), 4.60 (s, 2H), 4.72 (s, 2H), 7.18-7.45 (m, 2H), 7.84-7.95 (m, 2H) 

Compound I-23 1 H-NMR (CDCI 3 -TMS) 5 ppm: 1.25 (d, J=6.9 Hz, 6H), 1.24 (t, J=7.2 Hz, 3H), 3.11 (sept, 1 H), 4.06 (q, 
J=7.2 Hz, 2H), 4.77 (s,2H), 7.22 (d,J=11 Hz, 1 H), 7.40 (t, J=7 Hz, 1 H), 7.87 (t, J=2 Hz, 1 H), 7.97 (dd, J=11 Hz, 1 Hz, 1 H) 



Elementary analysis (C^H^NgOgS ■ 0.2 ■ H 2 0) 


Calc. (%) 
Found (%) 


C55.44: H,6.02: N, 12.93: S,9.86 
C55.36: H,5.90: M,12.91: S,9.70 



Example 24 

Synthesis of [4-isopropyl-5-(3-nitrophenylthio)-1-n-propyl-1 H-imidazol-2-yl]methanol (Compound I-24) 
[0117] 

(1) By the same synthetic process as that for (17g) in Example 17, 2-benzyloxymethyl-4-isopropyl-5-(3-nitrophe- 
nylthio)-1 -n-propyl-1 H-imidazole (1 7n) was obtained. Yields of (1 7n) and its position isomer (1 7n') were 93% and 
7.5%, respectively. 

(1 7n') oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 0.96 (t, J=1 0 Hz, 3H), 1 .34 (d, J=7.2 Hz, 6H), 1 .7-1 .8 (m, 2H), 3.04 (sept, 
1H), 3.93-3.98 (m, 2H), 4.55 (s, 2H), 4.65 (s, 2H), 7.26-7.43 (m, 7H), 7.83 (t, J=2.1 Hz, 1H), 7.90 (dd, J= 7.8 Hz, 
1 .2 Hz, 1 H) (1 7n) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 0.80 (t, J=7.2 Hz, 3H), 1 .25 (d, J=6.9 Hz, 6H), 1 .50-1 .62 (m, 
2H), 3.11 (sept, 1H), 3.84-3.89 (m, 2H), 4.57 (s, 2H), 4.67 (s, 2H), 7.18 (dd, J=4.8 Hz, 0.9 Hz, 1H), 7.26-7.41 (m, 
4H), 7.82 (t, J=2.1 Hz,1H), 7.96 (dd, J=9.3 Hz, 1.2 Hz, 1H) 

(2) Compound I-24 was obtained from 2-benzyloxymethyl-4-isopropyl-5-(3-nitrophenylthio)-1 -n-propyl-1 H-imida- 
zole (17n) by the same synthetic process as that for Compound 1-17 in Example 17 (yield 65%). Oil. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 0.88 (t, J=7.2 Hz, 3H), 1 .1 9 (d, J=6.9 Hz, 6H), 1 .58-1 .70 (m, 2H), 3.1 0 (sept, 1 H), 
3.93 (t, J= 7.2 Hz, 2H), 4.76 (s, 2H), 7.20 (d, J=9 Hz, 1 H), 7.40 (t, J=8.1 Hz,1 H), 7.85 (t, J=2.1 Hz, 1 H), 7.97 (dd, 
J=1 1 Hz, J=0.9 Hz, 1H) 

Example 25 

Synthesis of 2-[5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-25) 
[0118] 

(1) 5-(3,5-Dichlorophenylthio)-1-ethyl-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (17o) was ob- 
tained by the same synthetic process as that for (17f) in Example 16 (yield 35%). Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .1 8 (t, J=7.0 Hz, 3H), 1 .25 (d, J=7.0 Hz, 6H), 3.09 (sept, 1 H), 3.80 (s, 3H), 3.96 
(q, J=7.0Hz,2H), 4.48 (s, 2H), 4.64 (s, 2H), 6.80 (d, J=1.4 Hz, 2H), 6.85-6.89 (m, 2H), 7.11 (t, J=1.8 Hz, 1H), 
7.24-7.28 (m, 2H) 

(2) Compound I-25 was obtained from 5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-2-(p-methoxybenzyloxyme- 
thyl)-1 H-imidazole (170) by the same synthetic process as that for Compound I-8 in Reference Example 2 (yield 
80%). mp 120-121 °C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .1 7 (d, J=6.6 Hz, 6H), 1 .25 (t, J=7.0 Hz, 3H), 3.07 (sept, 1 H), 4.05 (t, J=7.0 Hz, 
2H), 4.76 (s, 2H), 5.79 (br, 1H), 6.81 (d, J=1.6 Hz,2H), 7.11 (t, J=1.6 Hz, 1 H) 
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Example 26 

Synthesis of [5-(3,5-dichlorophenylthio)-4-isopropyl-1-n-propyl-1 H-imidazol-2-yl]methanol (Compound I-26) 
[0119] 

(1 ) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 -n-propyl-1 H-imidazole (1 7p) was ob- 
tained by the same synthetic process as that for (17f) in Example 16 (yield 41%). Oil. 

1 H - NMR (CDCI 3 - TMS)5 ppm: 0.81 (t, J=7.6 Hz, 3H), 1 .24 (d, J=7.0 Hz, 6H), 1 .51 -1 .64 (m, 3H), 3.08 (sept, 1 H), 
3.81 (s, 3H), 3.80-3.87 (m,2H), 4.48 (s, 2H), 4.63 (s, 2H), 6.78 (d, J=8 Hz, 2H), 6.86-6.90 (m, 2H), 7.11 (t, J=1 .8 
Hz, 1H), 7.24-7.28 (m, 2H) 

(2) Compound I-26 was obtained from 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 -n- 
propyl-1 H-imidazole (1 7p) by the same synthetic process as that for Compound I-8 in Reference Example 2 (yield 
72%). mp 104-107 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .1 7 (d, J=6.6 Hz, 6H), 1 .25 (t, J=7.0 Hz, 3H), 3.07 (sept, 1 H), 4.05 (t, J=7.0 Hz, 
2H), 4.76 (s, 2H), 5.79 (br, 1H), 6.81 (d, J=1.6 Hz,2H), 7.11 (t, J=1.6 Hz, 1 H) 



Elementary analysis (C 1 


3 H 20 CI 2 N 


2 OS ■ 0.1 


H 2 0) 




Calc. (%) | C53.22: 
Found (%) j C,53.27: 


H,5.64: 
H,5.63: 


N,7.76: 
N,7.77: 


S,8.88: 
S,8.89: 


CI, 19.63 
CI, 19.96 



Example 27 

Synthesis of [5-(3,5-dichlorophenylthio)-1 ,4-diisopropyl-1 H-imidazol-2-yl]methanol (Compound I-27) 
[0120] 

(1 ) 5-(3,5-dichlorophenylthio)-1 ,4-diisopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (1 7q) was obtained by 
the same synthetic process as that for (17f) in Example 16 (yield 43%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .23 (d, J=7.0 Hz, 6H), 1 .42 (d, J=7.2 Hz, 6H), 3.07 (sept, 1 H), 3.81 (s, 3H), 4.48 
(s, 2H), 4.60-4.74 (m, 1 H), 4.67 (s, 2H), 6.79 (d, J=1 .8Hz,2H), 6.85-6.90 (m, 2H), 7.00 (t, J=1 .8 Hz, 1 H), 7.24-7.29 
(m, 2H(2) 

[0121] Compound I-27 was obtained from 5-(3,5-dichlorophenylthio)-1 ,4-diisopropyl-2-(p-methoxybenzyloxyme- 
thyl)-1 H-imidazole (1 7q) by the same synthetic process as that for Compound I-8 in Reference Example 2 (yield 64%). 
mp 136-137 °C. 

1 H - NMR (CDCI3 - TMS)5ppm: 1 .1 9 (d, J=6.6 Hz, 6H), 1 .45 (d,J=7.0 Hz, 6H), 2.99-3.13 (m, 1 H), 4.31 (br, 1 H), 4.62-4.77 
(m,1H), 4.79 (s, 2H), 6.8 (d, J=1.4 Hz, 2H), 7.11 (d, J=1.6 Hz, 1H) 

Example 28 

Synthesis of [1 -ethyl-5-(3-chlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-28) 
[0122] 

(1) 2-Benzyloxymethyl-5-(3-chlorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazole (17r) was obtained by the same 
synthetic process as that for (17g) in Example 17. 

1 H - NMR (CDCI3 - TMS)5 ppm: 1 .1 7 (t, J=7.4 Hz, 3H), 1 .25 (d, J=6.6 Hz, 3H), 3.1 3 (sept, 1 H), 3.98 (q, J=7.4 Hz, 
2H), 4.56 (s, 2H), 4.67 (s, 2H), 6.79-7.20 (m, 4H), 7.24-7.40 (m, 5H) 

(2) Compound I-28 was obtained from 2-benzyloxymethyl-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 
(1 7r) by the same synthetic process as that for Compound I-8 in Reference Example 1 (yield 64%). mp 99-1 00°C . 
1 H - NMR (CDCI3 - TMS)5 ppm: 1 .1 9 (d, J=6.6 Hz, 6H), 1 .24 (t, J=7.0 Hz, 3H), 3.1 2 (sept, 1 H), 4.05 (q, J=7.0 Hz, 
2H), 4.77 (m, 2H), 6.78-7.19 (m, 4H) 
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Elementary analysis (C 15 H 19 CIN 2 OS- 0.15- H 2 Q) 


Calc. (%) 
Found (%) 


C57.46: H,6.20: N,8.93 
C,57.25: H,6.05: N,8.92 



Example 29 

Synthesis of [5-(3-chlorophenylthio)-4-isopropyl-1-n-propyl-1 H-imidazol-2-yl]methanol (Compound I-29) 
[0123] 

(1) Compound I-29 was obtained by the same synthetic process as that for Compound 1-16 in Example 16 (yield 
73%). mp 85-88°C . 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 0.87 (t, J=7.2 Hz, 3H), 1.18 (d,J=6.6 Hz, 6H), 1 .57-1 .69 (m, 2H), 3.09 (sept, 1 H), 
3.88-3.94 (m, 2H), 4.74 (s, 2H), 5.0 (br, 1H), 6.80- 7.18 (m, 4H) 



Elementary analysis (C 1 


3 H 21 CIN 2 OS) 






Calc. (%) | C59.15: 
Found (%): j C,58.92: 


H,6.52: N,8.62: 
H,6.51: N,8.67: 


S,9.87: 
S,9.89: 


CI, 10. 91 
CI, 10.79 



Example 30 

Synthesis of [1 -cyclopropylmethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-30) 
[0124] 

(1) 2-Benzyloxymethyl-1-cyclopropylmethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole (17t) was ob- 
tained by the same synthetic process as that for (1 7g) in Example 1 7. Yields of (1 7t) and its position isomer (1 7t') 
were 86% and 10%, respectively. 

(17f) oil 1 H - NMR (CDCI3 - TMS) 5 ppm: 0.28-0.36 (m, 2H), 0.55-0.64 (m, 2H), 0.99-1.16 (m, 1H), 1.35 (d, J=7.2 
Hz, 6H), 3.04 (sept, 1H), 3.91 (d, J=6.6 Hz, 2H), 4.54 (s, 2H), 4.65 (s, 2H), 6.94 (d, J=2.0 Hz, 2H), 7.04 (t, J=2.0 
Hz, 1H), 7.26-7.36 (m, 5H) 

(17t) oil 1 H - NMR (CDCI3 - TMS) 5 ppm: 0.18-0.26 (m, 2H), 0.35-0.44 (m, 2H), 0.95-1.12 (m, 1H), 1.25 (d, J=7.0 
Hz, 6H), 3.09 (sept, 1H), 3.82 (d, J=6.6 Hz, 2H), 4.55 (s, 2H), 4.70 (s, 2H), 6.78 (d, J=2.0 Hz, 2H), 7.09 (t, J=2.0 
Hz, 1H), 7.27-7.40 (m, 5H) 

[0125] Compound I-30 was obtained from 2-benzyloxymethyl-1 -cyclopropylmethyl-5-(3,5-dichlorophenylthio)-4-iso- 
propyl-1 H-imidazole (17t) by the same synthetic process as that for Compound 1-17 in Example 17 (yield 84%). mp 
120-121°C . 

1 H - NMR (CDCI3 - TMS) 5ppm: 0.29-0.37 (m, 2H), 0.41-0.53(m, 2H), 1.00-1.20 (m, 1H), 1.17 (d, J=7.0 Hz, 6H), 3.05 
(sept, 1H), 3.88 (d, J=6.6 Hz, 2H), 4.79 (s, 2H), 5.52 (br, 1H), 6.79 (d, J=1.8 Hz, 2H), 7.10 (t, J=1.8 Hz, 1 H) 



Elementary analysis (C 17 H 20 CI 2 N 2 OS) 


Calc. (%) 
Found (%) 


C, 54.99: H,5.43: N,7.54: S,8.64: CI, 19.09 
C54.91: H,5.42: N,7.53: S,8.68: CI, 19.28 



Example 31 

Synthesis of [1 -benzoylmethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound 1-31) 
[0126] 

(1 ) 1 -Benzoylmethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (1 7u) 
was obtained by the same synthetic process as that for (17f) in Example 16 (yield 88%). 
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(17u) oil. 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.72 (d, J=7.2 Hz, 6H), 3.14 (sept, 1H), 3.74 (s, 3H), 4.36 (s, 2H), 4.64 
(s, 3H), 7.03 (t, J=0.9 Hz, 1 H), 7.09 (d, J=8.4 Hz, 2H), 7.46 (t, J=7.5 Hz, 2H), 7.59 (t, J=7.5 Hz, 1H), 7.79 (dd, 
J=7.5 Hz, 0.9 Hz, 2H) 

(2) Compound 1-31 was obtained from 1 -benzoylmethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxyben- 
zyloxymethyl)-1 H-imidazole (1 7u) by the same synthetic process as that for Compound 1-1 6 in Example 1 6 (yield 
75%). mp 205-211 °C . 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.26 (d, J=7.0 Hz, 6H), 3.13 (sept, 1H), 4.72 (s, 2H), 5.51 (s, 2H), 6.77 (d, J=2 
Hz, 2H), 7.01 (t, J=1.8 Hz, 1H), 7.40-7.65 (m, 3H), 7.87 (dt, J=5.6 Hz, 1.4 Hz, 2H) 

Example 32 

Synthesis of [1 -acetylmethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-32) 
[0127] 

(1) In acetone (2 ml) was dissolved 111 mg (1.20 mmol) of chloroacetone, followed by addition of 200 mg (1.2 
mmol) of potassium iodide, and the mixture was stirred at room temperature for 15 minutes. Then, 437 mg (1.00 
mmol) of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (16b) and 170mg 
(1.20mmol) of potassium carbonate were added in order, and the mixture was stirred for 5 hours and was left 
overnight. This reaction mixture was concentrated under reduced pressure and the residue was extracted with 
methylene chloride. The organic layer was washed with water, dried over anhydrous sodium sulfate and the solvent 
was concentrated under reduced pressure. The residue was fractionated by silica gel chromatography (ethyl ac- 
etate:methylene chloride = 1 :9). The oil was crystallized from ether to provide 270mg (yield 62%) of 1 -acetylmethyl- 
5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (1 7v). mp 87-90°C. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .26 (d, J=6.8 Hz, 6H), 1 .97 (s, 3H), 3.80 (s, 3H), 4.38 (s, 2H), 4.60 (s, 2H), 4.74 
(s, 2H), 6.81 (d, J=2 Hz, 2H), 6.84 (s, 1H), 6.89 (t, J=1.8 Hz, 2H), 7.11 (t, J=2 Hz, 1H), 7.21 (d, J=8.6 Hz, 2H) 



Elementary analysis (C 24 H 26 CI 2 N 2 0 3 S) 

Calc. (%) | C, 58.42: H,5.31: N,5.68: S,6.50: CI, 14. 37 
Found (%) | C, 58.23: H,5.32: N,5.81: S,6.55: CI, 14.69 



(2) Compound I-32 was obtained from 1 -acetylmethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzy- 
loxymethyl)-1 H-imidazole (17v) by the same synthetic process as that for Compound 1-16 in Example 16 (yield 
45%). mp 165-167 °C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .21 -1 .27 (m, 6H), 1 .56 (s, 2H), 2.1 6 (s, 1 H), 3.1 1 (sept, 1 H), 3.55, 3.92 (q, J=1 2.9 
Hz, 2H), 4.59 (s), 4.80, 4.96 (q, J=15.6 Hz) 4.93 (s), 6.83 (t, J=1.8 Hz, 2H), 7.13 (t, J=1 Hz, 1H) 



Elementary analysis (C 16 H 18 CI 2 N 2 0 2 S ■ 0.5 ■ H 2 Q) 


Calc. (%) 
Found (%) 


C50.25: H,5.02: N,7.35: Cl,18.57 
C50.36: H,4.87: N,7.29: CI, 18.94 



Example 32' 

Synthesis of [1 -(2-hydroxypropyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-32') 

[0128] In methanol (5 ml) was dissolved 371 mg (0.8 mmol) of 1 -acetylmethyl-2-benzyloxymethyl-5-(3,5-dichloroph- 
enylthio)-4-isopropyl-1 H-imidazole (1 7v"), followed by addition of 38 mg (1 .0 mmol) of sodium borohydride with stirring 
at room temperature, and the mixture was stirred for 1 .5 hours. This reaction mixture was concentrated under reduced 
pressure, and to the residue were added water and methylene chloride to extract. The organic layer was washed with 
water and was dried over sodium sulfate. The solvent was concentrated under reduced pressure, and the residue was 
purified by silica gel chromatography (ethyl acetate:methylene chloride = 1:9), to obtain 2-benzyloxymethyl- 
5-(3,5-dichlorophenylthio)-1-(2-hydroxypropyl)-4-isopropyl-1 H-imidazole (17v m ) as oil quantitativelty. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1.14 (d, J=5.7 Hz, 3H), 1.25 (t, J=6.9 Hz,), 2.72 (d, J=4.8 Hz, 1H), 3.10 (sept, 1H), 
3.83-3.93 (m, 2H), 4.61 (dd, J=15.6 Hz, 10.2 Hz, 2H), 4.71 (dd, J=42.3 Hz, 12 Hz, 2H), 6.38 (s, 2H), 7.11 (s, 1H), 
7.26-7.37 (m, 5H) 
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[0129] Compound I-32' was obtained from 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-1 -(2-hydroxypropyl)-4-iso- 
propyl-1 H-imidazole (1 7v'") by the same synthetic process as that for Compound 1-1 7 in Example 1 7 (yield 59%). mp 
155-157 °C . 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .21 (t, J=6.9 Hz,), 1 .24 (d, J=5.4 Hz, 3H), 3.09 (sept, 1 H), 3.72 (b, 1 H), 3.93 (b, 2H), 
5 3.97 (dd, J=34.8 Hz, 11.7 Hz, 2H), 4.72 (dd, J=32.4 Hz, 13.5 Hz, 2H), 6.79 (b, 1H), 6.79 (d, J=1.8 Hz, 2H), 7.13 (t, 
J=1.8 Hz) 



Elementary analysis (C 16 H2oCI 2 N20 2 S) 

C51.20: H,5.37: N,7.46: CI, 18.89: S,8.54 
C51.25: H,5.32: N,7.38: CI, 18. 82: S,8.56 



Example 33 

15 Synthesis of 2-[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(1 ,1 ,1 -trifluoroethyl)-1 H-imidazol-2-yl]methanol (Compound I- 
33) 

[0130] 

20 (1 ) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 -(1 ,1 ,1 -trifluoroethyl)-1 H-imidazole 

(17w) was obtained by the same synthetic process as that for 17f in Example 16. Yields of 17w and its position 
isomer 1 7w' were 58% and 6.4%, respectively. 

17w'oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.33 (d, J=7 Hz, 6H), 2.90 (sept, 1H), 3.80 (s, 3H), 4.48 (s, 2H), 4.69 (s, 
2H), 4.71 (q, J=18 Hz, 2H), 6.88 (d, J= 8.6 Hz, 2H), 6.95 (d, J=2Hz, 2H), 7.08 (d=1 Hz, 1H), 7.24 (d, J=8 Hz, 2H) 
25 17woil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.25 (d, J=7.2 Hz, 6H), 3.10 (sept, 1H), 3.81 (s, 3H), 4.47 (s, 2H), 4.69 

(q, J=1 7 Hz, 2H), 4.74 (s, 2H), 6.77 (d, J= 1 .8 Hz, 2H), 6.88 (d, J= 8.7 Hz, 2H), 7.1 2 (s, 1 H), 7.23 (d, J=8.7 Hz, 2H) 

[0131] Compound I-33 was obtained from 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)- 
1 -(1,1 ,1 -trifluoroethyl)-1 H-imidazole (17w) by the same synthetic process as that for Compound 1-16 in Example 16 
30 (yield 82%). mp 134-136 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.22 (d, J=6.9 Hz, 6H), 3.06 (sept, 1H), 3.30-3.38 (m, 1H), 4.72 (q, J=8.4 Hz, 2H), 
4.84 (d, J=6 Hz, 2H), 6.79 (d, J= 1.8 Hz, 2H), 7.14 (d, J=2 Hz, 1H) 



Elementary analysis (C 15 H 15 Cl2F 3 N 2 S) 

C45.12: H,3.79: N,7.02: CI, 17.76: F,14.27: S,8.03 
C45.30: H,3.85: N,7.00: CI, 17.98: F,14.26: S,7.95 



Example 34 

40 

Synthesis of [1 -fluoromethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-34) 

[0132] In dimethylsulfoxide (20 ml) was dissolved 814 mg (2.0 mmol) of 2-benzyloxymethyl-5-(3,5-dichlorophenylth- 
io)-4-isopropylimidazole (16a), with cooling to 0 to 3°C, followed by addition of 1.44g (10.4 mmol) of potassium car- 

45 bonate with stirring, and the mixture was stirred at the same temperature for 15 minutes. Then, 270 mg (2.40 mmol) 
of bromofluoromethane was added, and the mixture was stirred for 30 minutes at the same temperature and then for 
3 hours at room temperature, and left overnight. The reaction mixture was diluted with water, extracted with ethyl 
acetate, and the organic layer was washed with water and dried over sodium sulfate. The solvent was concentrated 
under reduced pressure, and the crude product was fractionated by silica gel column chromatography (ethyl acetate: 

50 methylene chloride = 1 :1 9). From the first fraction, 137 mg (yield 1 6%) of positional isomer (1 7x') of the target compound 
was obtained as oil. From the subsequent fraction, 700 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-1 -fluor- 
omethyl-4-isopropyl-1 H-imidazole (1 7x) of the target compound was obtained as oil (yield 80%). 
17x' oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.35 (d, J=6.9 Hz, 6H), 3.23 (sept, 1H), 4.56 (s, 2H), 4.73 (s, 2H), 6.04 (d, 
J=52.2 Hz, 2H), 6.97 (d, J=1 .5 Hz, 2H), 7.09 (d, J=1 .5 Hz, 1 H), 7.3-7.4 (m, 5H) 

55 17x oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.26 (d, J=7.2 Hz, 6H), 3.12 (sept, 1H), 4.57 (s, 2H), 4.78 (s, 2H), 5.99 (d, 
J=52.2 Hz, 2H), 6.85 (d, J=1 .8 Hz, 2H), 7.13 (d, J=1 .8 Hz, 1 H), 7.30-7.76 (m, 5H) 

[0133] Compound I-34 was obtained from 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-1 -fluoromethyl-4-isopropyl- 
1 H-imidazole (1 7x) by the same synthetic process as that for Compound 1-1 7 in Example 1 7 (yield 86%). mp 115-11 7°C . 



Calc. (%) 
Found (%) 



Calc. (%) 
Found (%) 
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1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .21 (d, J=7.2 Hz, 6H), 3.1 2 (sept, 1 H), 3.98 (t, J=6.3 Hz, 1 H), 4.86 (d, J=6.3 Hz, 2H), 
6.04 (d, J=52.2 Hz, 2H), 6.86 (d. J=1 .8 Hz, 2H), 7.14 (d, J=1.8 Hz, 1H) 



Elementary analysis (C 14 H 15 CI 2 FN 2 OS) 


Calc. (%) | C,48.15: H,4.33: N,8.02: 
Found (%) | C48.01: H,4.36: N,7.96: 


Cl,20.30: 
Cl,20.36: 


F,5.33: 
F,5.63: 


S,9.18 
S,9.25 



Example 35 

Synthesis of [5-(3,5-dichlorophenylthio)-1 -(1 -fluoroethyl)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-35) 

[0134] 2-Benzyloxymethyl-5-(3,5-dichlorophenylthio)-1 -fluoroethyl-4-isopropyl-1 H-imidazole (1 7y) was obtained by 
the same synthetic process as that for Compound 17f in Example 17. Yields of (17y) and its position isomer (17y') 
were 95% and 4%, respectively. 

17y' oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.33 (d, J=7 Hz, 6H), 3.02 (sept, 1H), 4.27 (t, J=3 Hz, 1H), 4.38 (t, J=4.8 Hz, 
1 H), 4.50 (t, J=4.8 Hz, 1 H), 4.74 (t, J=5.4 Hz, 1 H) 

1 7y oil 1 H - NMR (CDCI 3 - TMS) 5 ppm 1 .26 (d, J=7 Hz, 6H), 3.1 0 (sept, 1 H), 4.25 (d, J=4.8 Hz, 1 H), 4.20-4.56 (m, 
2H), 4.56 (s, 2H), 4.56-4.60 (m, 2H), 4.73 (s, 2H), 6.80 (d, J=3 Hz, 2H), 7.11 (t, J=3 Hz, 1H), 7.29-7.35 (m, 5H) 
[0135] Compound I-35 was obtained from 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-1 -fluoroethyl-4-isopropyl- 
1 H-imidazole (17y) by the same synthetic process as that for Compound 1-17 in Example 17 (yield 58%). mp 131-1 32°C. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .23 (d, J=5.6 Hz, 6H), 3.09 (sept, 1 H), 4.0 (t, J=7.5 Hz, 1 H), 4.29 (t, J=5.4 Hz, 1 H), 
4.37 (t, J=5.4 Hz, 1H), 4.52 (t, J=5.1 Hz, 1H), 4.61 (t, J=5.1 Hz, 1H), 6.80 (d, J=2.1 Hz, 2H), 7.13 (t, J=2.1 Hz, 1H) 



Elementary analysis (C 15 H 17 CI 2 FN 


2 OS ■ 0.1 


■H 2 0) 




Calc. (%) | C49.33: H,4.76: 
Found (%) | C,49.07: H,4.69: 


N,7.67: 
N,7.72: 


F,5.20: 
F,5.60: 


S,8.78 
S,8.86 



Example 36 

Synthesis of [5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-36) 

[0136] In dimethylformamide (10 ml) was dissolved 432 mg (1 .2 mmol) of 2-benzyloxymethyl-5-(3,5-difluorophenylth- 
io)-4-isopropyl-1 H-imidazole (1 6f), followed by addition of 1 92 mg (1 .4 mmol) of potassium carbonate and 1 53 mg (1 .4 
mmol) of bromoethane at room temperature with stirring, the mixture was stirred at the same temperature for 3 days. 
The reaction mixture was extracted with ether, and the ether layer was washed with water, dried over magnesium 
sulfate, and filtered. The ether layer was concentrated under reduced pressure, and the residual oil was purified by 
silica gel column chromatography (methanokmethylene chloride = 3:97). From the first fraction, 20 mg (yield 4.3%) of 
positional isomer (1 7z') of the target compound was obtained. From the subsequent fraction, 300 mg of 2-benzyloxyme- 
thyl-5-(3,5-difluorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazole (17z), which was useful compound for the next reac- 
tion, was obtained (yield 65%). Oil. 

17z' oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .34(d,J=6.9 Hz, 6H), 1.35 (t,J=7.0 Hz, 3H), 3.00-3.10 (m, 1H),4.05 (q, J=7.0 
Hz,2H), 4.55 (s, 2H), 4.65 (s, 2H), 6.46-6.65, (m,3H), 7.25-7.40 (m, 5H) 

17z oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.19 (t,J=7.0 Hz, 3H), 1.25 (d,J=6.6 Hz, 6H), 3.00-3.20 (m, 1H), 3.90-4.00(q, 
J=7.0 Hz, 2H), 4.57 (s, 2H), 4.67 (s, 2H), 6.44-6.60 (m, 3H), 7.20-7.40 (br, 5H) 

1 H - NMR (CDCI 3 )d 3a 1 .34(d,J=6.9Hz,6H),1 .35(t,J=7.0Hz, 3H), 3.00-3.1 0(m,1 H), 4.05(q,J=7.0Hz,2H), 4.55(s,2H), 
4.65(s,2H), 6.46-6.65, (m,3H), 7.25-7.40(m,5H) 

[0137] In 5 ml of ethanol was dissolved 300 mg (0.75 mmol) of 2-benzyloxymethyl-5-(3,5-difluorophenylthio)-1 -ethyl- 
4-isopropyl-1 H-imidazole (1 7z), followed by addition of 5N-HCI (1 0 ml) at room temperature with stirring and the mixture 
was reacted on an oil bath at 1 30 °C for 3 hours during which time the mixture was concentrated. The reaction mixture 
was cooled, and a saturated aqeous sodium bicarbonate solution was added to be weakly alkali. The mixture was 
extracted with ethyl acetate, the ethyl acetate layer was washed with water and dried over magnesium sulfate, and 
the solvent was distilled off under reduced pressure. The residual oil was crystallized from n-hexane, and filtered to 
give 1 60 mg of Compound I-36 (yield 68%). mp 1 02-1 04 °C . 

1 H - NM R (CDCI 3 - TMS) 5 ppm: 1 . 1 9 (d, 6.8 Hz, 6H), 1 .25 (t,J=7.2 Hz, 3H), 3.08 (sept), 4.02 (q,J=7.2 Hz,2H), 4.44-4.60 
(br, 1H), 4.70-4.80 (br, 2H), 6.46-6.64 (m, 3H) 
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Example 37 

Synthesis of [1 -ethyl-5-(3-fluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound I-37) 

[0138] 2-Benzyloxymethyl-1 -ethyl-5-(3-fluorophenylthio)-4-isopropyl-1 H-imidazole (1 7aa) was obtained by the same 
synthetic process as that for Compound 1 7z in Example 36. Yields of (1 7aa) and its position isomer (1 7aa') were 38% 
and 5%, respectively. 

17aa' oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .34 (d,J=7.4 Hz, 6H), 1.35 (t,J=7.4 Hz, 3H), 3.06 (sept, 1H), 4.05 (q, J=7.4 
Hz, 2H), 4.55 (s, 2H), 4.65 (s, 2H), 6.70-6.90 (m, 3H), 7.08-7.20 (m, 1H), 7.25-7.40 (b, 5H) 

1 7aa oil 1 H - NM R (CDCI 3 - TMS) 5 ppm: 1 . 1 7 (d, J=7.2 Hz, 6H), 1 .25 (t, J=7.0 Hz, 3H), 3.13 (sept, 1 H), 3.97 (q, J=7.2 
Hz, 2H), 4.56 (s, 2H), 4.67 (s, 2H), 6.60-6.86 (m, 3H), 7.13-7.24 (m, 1H), 7.28-7.38 (b, 5H) 

[0139] Compound I-37 was obtained from 2-benzyloxymethyl-1 -ethyl-5-(3-fluorophenylthio)-4-isopropyl-1 H-imida- 
zole (17aa) by the same synthetic process as that for Compound I-36 in Example 36 (yield 61%). mp 88-90°C . 
1 H - NMR (CDCI 3 - TMS)5 ppm: 1 .18 (d, J=7.0 Hz, 6H), 1 .23 (t, J=7.4 Hz, 3H), 3.11 (sept, 1 H), 4.04 (q, J=7.4Hz, 2H), 
4.70-5.30 (b, 1H), 4.75 (s, 2H), 6.61- 6.85 (m, 3H), 7.13-7.24 (m, 1H) 

Example 38 

Synthesis of [4-(3-chlorophenylthio)-5-isopropyl-1-methyl-1 H-imidazol-2-yl]methan (Compound I-38) 

[0140] In 21 8 g of dry dimethylformamide was dissolved 21 .8 g (58.5 mmol) of 2-benzyloxymethyl-5-(3-chlorophe- 
nylthio)-4-isopropyl-iH-imidazole (16e), followed by addition of 12.2 g (88.3 mmol) of anhydrous potassium carbonate 
and 11.6 g (81.7 mmol) of methyl iodide, the mixture was stirred at room temperature for 7 hours. To the reaction 
mixture was added ice-water, and the mixture was extracted with diethyl ether. The extract was washed with water and 
dried over sodium sulfate. The solvent was concentrated under reduced pressure and the residue was purified by silica 
gel chromatography (ethyl acetate:methylene chloride = 1 :8). From the first eluted fraction, 620 mg (yield 3%) of 2-ben- 
zyloxymethyl-4-(3-chlorophenylthio)-5-isopropyl-1-methyl-1 H-imidazole (17ab') was obtained as oil. From the latter 
eluted fraction, 17.6 g (yield 78%) of 2-benzyloxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 
(17ab) was obtained as oil. 

1 7ab' 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .30 (d, J=7.2 Hz, 6E), 3.20 (sept, 1 H), 3.65, (s, 3H), 4.55 (s, 2H), 4.65 (s, 2H), 
6.96-7.34 (m, 9H) 

17ab 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.15 (sept, 1H), 3.51, (s, 3H), 4.54 (s, 2H), 4.68 (s, 2H), 
6.78-7.35 (m, 9H) 

[0141] In 5.8 ml of concentrated hydrochloric acid was dissolved 580 mg (1 .5 mmol) of 2-benzyloxymethyl-4-(3-chlo- 
rophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole (17ab'), and the mixture was refluxed under heating at 110 °C for 6 
hours. The reaction mixture was neutralized with a saturated aqueous solution of sodium hydrogen carbonate, and 
extracted with methylene chloride. The organic layer was washed with water and dried over sodium sulfate, and the 
solvent was distilled off under reduced pressure. The crude product was recrystallized from ethyl acetate-isopropyl 
ether to give 289 rug of the objective Compound I-38 (yield 65%). mp 1 05-1 06°C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.32 (d, J=7.2 Hz, 6H), 3.23 (sept, 1H), 3.56, (br, 1H), 3.69 (s, 3H), 4.68 (s, 2H), 
6.95-7.16 (m, 4H) 
IR (nujol) 3146cm- 1 



Elementary analysis (C 14 H 17 CIN 2 OS) 


Calc. (%) 
Found (%) 


C56.65: H,5.77: N,9.44: S,10.80: CI, 11. 94 
C56.75; H,5.77: N,9.39: S,10.80: CI, 11. 93 



Example 39 

Synthesis of [4-(3,5-dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-yl]methanol (Compound I-39) 

[0142] Compound I-39 was obtained from (17b') by the same synthetic process as that for Compound I-8 in Reference 
Example 2. mp 167-168 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .31 (d, J=7.2 Hz, 6H), 3.20 (sept, 1 H), 3.69, (s, 1 H), 4.64 (s, 2H), 6.91 (d, J=1 .8 Hz, 
2H), 7.05 (t, J=1.8 Hz, 1 H) 
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Elementary analysis (C 14 H 16 CI 2 N 2 OS) 



Calc. (%) 
Found (%) 



C, 50.76: 
C,50.73: 



H,4.87: 
H,4.86: 



N,8.46: 
N,8.52: 



S,9.68 : 
S,9.76 : 



Cl.21.40 
CL21.35 



Reference Example 3 

Synthesis of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (1 7a) 

[0143] In 50 ml of methylene chloride was added 15.0 g (35.8 mmol) of glycine ethyl ester hydrochloric acid, followed 
by addition of 9.2 g (75.3 mmol) of 4-dimethylaminopyridine under ice-cooling. After stirring for 1 0 minutes, 6.5 ml (39.4 
mmol) of benzyloxyacetylchloride was added dropwise under ice-cooling over 30 minutes. The temperature was raised 
up to room temperature, and the mixture was stirred for 12 hours. To the mixture, 20 ml of methylene chloride was 
added, and filtered. To the filtrate, 5% hydrochloric acid was added, and the mixture was extracted with methylene 
chloride. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. The filtrate 
was concentrated and 9.0 g of N-benzyloxyacetylglycine ethyl ester was obtained (yield 1 00%). 
1 H-NMR (CDCIg-TMS) 5 ppm: 1.29 (t,J=7.0Hz,3H), 4.03 (s,2H), 4.07 (d,J=5.4Hz,2H), 4.23 (q,J=7.0Hz,2H), 4.61 (s, 
2H), 7.09 (br,1H), 7.36 (s,5H) 



Elementary analysis ( C 13 H 17 N0 4 ) 



Calc. (%) I C, 62.14: H,6.82: N,5.57 
Found (%) | C62.10: H,6.80: N,5.51 



[0144] In 10 ml of dry tetrahydrofuran was dissolved 21.0 g (4.0 mmol) of N-benzyloxyacetylglycine ethyl ester, 
followed by addition of 175.0 mg (4.4 mmol) of sodium hydride (60% oil suspension) under ice-cooling. After stirring 
for 10 minutes, 473.0 jllI (7.6 mmol) of methyl iodide was added dropwise under ice-cooling over 30 minutes. The 
temperature was raised up to room temperature and the mixture was stirred for 1 2 hours. Added was 1 0 ml of tetrahy- 
drofuran, and filtered. To the filtrate was added 5% hydrochloric acid, and extracted with ethyl acetate. The extract was 
washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated. The 
crude product was purified by silica gel chromatography (ethyl acetate/hexane 1:1), and 30.0 mg of N-benzyloxy- 
acetyl-N-methylglycine ethyl ester (18) was obtained (yield 40.7%). 

1 H-NMR (CDCI3-TMS) 5 ppm: 1.20,1.28 (tx 2,J=7.0Hz,3H), 3.01,3.07 (s X 2,3H), 4.13,4.16 (s X 2,2H), 4.08,4.20 (q 
X 2,J=7.0Hz,2H), 4.16,4.25 (s X 2,2H), 4.54,4.64 (s X 2,2H), 7.27-7.40 (m X 2,5H) 



Elementary analysis (C 14 H 19 N0 4 ■ 0.1 ■ H 2 0) 


Calc. (%) 
Found (%) 


C62.95: H,7.25: N,5.24 
C63.01: H,7.24: N,5.25 



[0145] In 4 ml of dry tetrahydrofuran was dissolved 272.6 jli 1 (1 .9 mmol) of diisopropylamine, followed by addition 
of 1 .0 ml (1 .7 mmol) of n-butyllitium (1 .7 M hexane solution) at 0 °C over 1 0 minutes. After stirring at 0°C for 30 minutes, 
the mixture was cooled on a dry-ice bath to -78°C, and 430.0 mg (1 .6 mmol) of N-benzyloxyacetyl-N-methylglycine 
ethyl ester (1 8) was added over 1 0 minutes. After stirring at -78 °C for 1 hour, the mixture was once warmed up to -40 
°C, and then cooled to -78°C again. A tetrahydrofuran solution (2.0 ml) of 635.1 mg (1 .8 mmol) of 3,5-dichlorophenyld- 
isulfide was added dropwise over 10 minutes. After stirring for 30 minutes, the temperature was raised up to room 
temperature, and 5% hydrochloric acid was added. The mixture was extracted with ethyl acetate. The extract was 
washed with saturated brine, dried over anhydrous sodium sulfate, filtered and the filtrate was concentrated. The crude 
product was purified by silica gel chromatography (ethyl acetate:hexane = 1 :2), and 1 00.0 mg of ethyl 2-(N-benzyloxy- 
acetyl-N-methyl)amino-2-(3,5-dichlorophenylthio)-acetate (19) was obtained (yield 13.6%). 

1 H-NMR (CDCIg-TMS) 5 ppm: 1.31 (t,J=7.0Hz,3H), 3.04 (s,3H), 4.13 (d,J=2.4Hz,2H), 4.26 (q,J=7.0Hz,2H), 4.49 (q, 
J=7.8Hz,2H), 6.90 (s,1H), 7.21-7.40 (m,8H) 

[0146] In 10 ml of ethanol was dissolved 890.0 mg (2.0 mmol) of ethyl 2-(N-benzyloxyacetyl-N-methyl)amino- 
2-(3,5-dichlorophenylthio)acetate (1 9), followed by addition of 124.7 mg (2.1 mmol) of 86% potassium hydroxide under 
ice-cooling. The temperature was raised up to room temperature, and the mixture was stirred for 1 hour, the crystals 
precipitated were filtered. To the crystals was added 5% hydrochloric acid, and the mixture was extracted with ethyl 
acetate. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and concentrated 
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to provide 640.0 mg of 2-(N-benzyloxyacetyl-N-methyl)amino-2-(3,5-dichlorophenylthio)acetic acid (yield 
78.5%). 1 H-NMR (CDCI 3 -TMS) 5 ppm: 3.05 (s,3H), 4.14 (d,J=2.0Hz,2H), 4.48 (d,J=5.4Hz,2H), 6.85 (s,1H), 7.00 (br, 
1H), 7.25-7.40 (m, 8H) 

[0147] In 5 ml of dry toluene was dissolved 500.0 mg (1.2 mmol) of 2-(N-benzyloxyacetyl-N-methyl)amino- 
5 2-(3,5-dichlorophenylthio)acetic acid, followed by addition of 21 0.6 jul (2.4 mmol) of oxalyl chloride at room temperature, 
and the mixture was stirred for 1 hour. Toluene was distilled off under reduced pressure. In 5 ml of dry tetrahydrofuran 
was dissolved 21 6.2 mg (2.4 mmol) of copper (I) cyanide, followed by addition of 2.4 ml (4.8 mmol) of isopropylmag- 
nesium chloride (2.0 M tetrahydrofuran solution) with cooling to -78 °C. The mixture was once warmed up to 0°C, 
cooled to -78°C again, and the above tetrahydrofuran solution (5 ml) of the acid chloride was added. After stirring for 
10 30 minutes, 10 ml of methanol was added at -78°C, and the temperature was raised up to room temperature. Added 
were 3 ml of water and 5 ml of diethyl ether, and the mixture was filtered through Celite. The filtrate was extracted with 
diethyl ether. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and concen- 
trated. The crude product was purified by silica gel chromatography (ethyl acetate: hexane = 1:5) to give 2-benzy- 
loxy-N-[1-(3,5-dichlorophenylthio)-3-methyl-2-oxobutyl]-N-methylacetamide (20). 
15 1H-NMR (CDCIg-TMS) 8 ppm: 1.15 (d,J=3.8Hz,3H), 1.18 (d, J=4.0Hz,3H), 3.02 (s,3H), 4.15 (d,J=3.4Hz,2H), 4.51 (d, 
J=6.0Hz,2H), 7.02 (s,1H), 7.22-7.40 (m,8H) 

[0148] In acetic acid was dissolved 2-benzyloxy-N-[1 -(3,5-dichlorophenylthio)-3-methyl-2-oxobutyl]-N-methylaceta- 
mide (20), followed by addition of ammonium acetate, and the mixture was refluxed under heating. After 1 hour, the 
reaction mixture was concentrated under reduced pressure, neutralized with sodium hydroxide, and then, extracted 
20 with ethyl acetate. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. 
The filtrate was concentrated to give 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-methylimidazole 
(17a). 

1 H-NMR (CDCI3-TMS) 5 ppm: 1.25 (d,J=7.0Hz, 6H), 3.51 (s,3H), 4.54 (s,2H), 4.69 (s,2H), 6.79 (s,2H), 7.10 (s,1H), 
7.22-7.40 (m,5H) 

25 

Reference Example 4 

Synthesis of 2-benzyloxy-N-[1 -(3,5-dichlorophenylthio)-3-methyl-2-oxobutyl]-N-methylacetamide (20) 

30 [0149] To 300 ml of dry methanol was added 43.1 mg (0.5 mol) of 3-methyl-2-butanone, and the mixture was stirred 
at 5 °C. Added was 27.3 ml (0.5 mol) of bromine at 1 0 °C over 30 minutes. After stirring at 1 0 °C for 1 hour, 1 50 ml of 
water was added, and the mixture was warmed up to room temperature and stirred for 3 hours. After addition of 300 
ml of water, the mixture was extracted with 500 ml of diethyl ether 3 times. The extract was washed with a saturated 
aqueous solution of sodium hydrogen carbonate, and then with saturated brine, and calcium chloride was added to 

35 the diethyl ether layer. The mixture was stirred for 1 hour to dehydrate. The diethyl ether layer was filtered, concentrated 
at lower than 30 °C, and the condensate was distilled under reduced pressure to provide 67.49 g of 1 -bromo-3-methyl- 
2-butanone (b.p. 67-75 °C/28mmHg, yield 82%). 

1 H-NMR (CDCI3-TMS) 5 ppm : 1.18 (d,J=6.0Hz,6H), 2.99 (m,1H), 4.00 (s,2H) 

[0150] To a stirred mixture of 42.4 ml of 25 % aqueous solution of methylamine and 24.2 ml of tetrahydrofuran was 
40 added 10.0 g (60.6 mmol) of 1 -bromo-3-methyl-2-butanone was added at 10 °C over 30 minutes. After stirring at 10 
°C for 30 minutes, 1 8.0 ml of diethyl ether and 1 2.1 g of potassium carbonate were added, and the mixture was stirred 
at room temperature for 10 minutes. The diethyl ether layer was seperated, washed with saturated brine, dried over 
anhydrous potassium carbonate, and filtered. The filtrate was concentrated to give 6.09 g of 3-methyl-1 -methylamino- 
2-butanone (yield 87%). 

45 [0151] A mixture of 6.1 g (52.9 mmol) of 3-methyl-1 -methylamino-2-butanone, 70.0 ml of ethyl acetate and 41.0 ml 
of water was stirred at 0°C. Added was 7.1 g (84.6 mmol) of sodium hydrogen carbonate, and the mixture was stirred 
for 1 0 minutes. There was added 8.5 ml (54.0 mmol) of benzyloxyacetylchloride over 30 minutes. After stirring at room 
temperature for 10 hours, the ethyl acetate layer was seperated, washed with saturated brine, dried over anhydrous 
sodium sulfate, filtered, and concentrated. The crude product was purified by silica gel chromatography (hexane/ethyl 

50 acetate 1:1) to give 5.8 g of 2-benzyloxy-N-methyl-N-(3-methyl-2-oxobutyl)-acetamide (1 8a') (yield 42%). 

1 H-NMR (CDCI3-TMS) 5 ppm : 1.04,1.15 (d X 2,J=6.6Hz,6H), 2.94,3.01 (s X 2,3H), 2.52, 2.66 (mx 2,1 H), 4.06, 4.25 
(sx 2,2H), 4.25, 4.30 (sx 2,2H), 4.49, 4.64 (s X 2,2H), 7.27-7.45 (m,5H) 

[0152] In 2 ml of dry tetrahydrofuran was dissolved 100 mg (0.4 mmol) of 2-benzyloxy-N-methyl-N-(3-methyl-2-ox- 
obutyl)-acetamide (18a'), and there was added 223 jliI (0.4 mmol) of n-butyllitium (1.7 M hexane solution) with stirring 
55 at -78°C over 1 0 minutes. After stirring at -78°C for 1 hour, and a tetrahydrofuran solution (1 ml) of 1 35 mg (0.4 mmol) 
of 3,5-dichlorophenylsulfide was added thereto over 10 minutes. After 30 minutes, the temperature was raised up to 
room temperature, a saturated aqueous ammonium chloride solution was added, and the mixture was extracted with 
ethyl acetate ester. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and 
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concentrated. The crude product was purified by silica gel chromatography (hexane/ethyl acetate 5:1) to give 79 mg 
of 2-benzyloxy-N-[1-(3,5-dichlorophenylthio)-3-methyl-2-oxobutyl]-N-methylacetamide (20) (yield 47%). 
1 H-NMR (CDCI 3 - TMS) 5 ppm : 1 .15 (d,J=3 .8Hz,3H), 1 .1 8 (d,J=4.0Hz,3H), 3.02 (s,3H), 4.15 (d,J=3.4Hz,2H), 4.51 (d, 
J=6.0Hz, 2H), 7.02 (s,1H), 7.22-7.40 (m,8H) 

5 

Reference Example 5 

Synthesis of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole (1 7o') 

10 [0153] 1-Ethylamino-3-methyl-2-butanone was obtained by the same synthetic process as that for (18a') in Reference 
Example 4. 1 H-NMR (CDCI 3 - TMS) 5 ppm : 1.12 (d, J=7.4Hz, 6H), 1.12 (t, J=7.2 Hz, 3H), 2.61 (q, J=7.2 Hz, 2H), 3.57 
(s, 2H), 3.57 (m, 1H), 3.75 (m, 1H) 

[0154] 2-Benzyloxy-N-ethyl-N-(3-methyl-2-oxobutyl)-acetamide (1 8b') was obtained by the same synthetic process 
as that for 2-benzyloxy-N-methyl-N-(3-methyl-2-oxobutyl)-acetamide in Reference Example 4. 
15 iH-NMR(CDCI 3 -TMS)5ppm: 1.05, 1 .1 6 (dX2, J=7.2 Hz, 6H), 1.11, 1 .15 (tX2, J=7.5 Hz, 3H), 2.55, 2.71 (mX2, 1H), 
3.37 (qX2, J=7.5 Hz, 2H), 4.02, 4.19 (sX2, 2H), 4.25, 4.28 (sX2, 2H), 4.49, 4.64 (sX2, 2H), 7.27-7.41 (m, 5H) 
[0155] 2-Benzyloxy-N-[1 -(3,5-dichlorophenylthio)-3-methyl-2-oxobutyl]-N-ethylacetamide (20b) was obtained by the 
same synthetic process as that for (20) in Reference Example 4. 

1 H-NMR (CDCI3 - TMS) 5 ppm : 1.09 (t, J=7.4 Hz, 3H), 1.15 (d, J=7.0 Hz, 3H), 1.20 (d, J=7.0 Hz, 3H), 2.99 (m, 1H), 
20 3.35 (m, 1 H), 3.60 (m, 1 H), 4.1 9 (d, J=6.6 Hz, 2H), 4.57 (d, J=9.4 Hz, 2H), 6.82 (s, 1 H), 7.24 (s, 1 H), 7.27 (s, 2H), 7.34 
(s, 5H) 

[0156] 2-Benzyloxymethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropylimidazole (1 7o') was obtained by the same 
synthetic process as that for (17a) in Reference Example 3. 

1 H-NMR (CDCI3 - TMS) 5 ppm : 1.18 (t, J=7.0 Hz, 3H), 1.25 (d, J=7.0 Hz, 3H), 3.10 (m, 1H), 3.97 (q, J=7.4 Hz, 2H), 
25 4.56 (s, 2H), 4.68 (s, 2H), 6.80 (s, 2H), 7.1 0 (s, 1 H), 7.26-7.40 (m, 5H) 

Example 40 

Synthesis of [5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazol-2-yl]methyl acetate (Compound I-40) 

30 

[0157] In dry methylene chloride (10 ml) was dissolved 220 mg (0.700 mmol) of [5-(3,5-dichlorophenylthio)-4-iso- 
propyl-1-methyl-iH-imidazol-2-yl]methanol (Compound I-8), followed by addition of 201 mg (2.00 mmol) of triethyl- 
amine. Then, 78.0 mg (1 .00 mmol) of acetyl chloride was added under ice-cooling, and the mixture was stirred at the 
same temperature for 30 minutes. A saturated aqueous sodium hydrogen carbonate solution was added for neutrali- 
35 zation, and the mixture was extracted with methylene chloride. The organic layer was washed with water and dried 
over sodium sulfate. The solvent was concentrated under reduced pressure, and the residue was purified by silica gel 
chromatography (ethyl acetate :n-hexane = 1 : 1 ) to give 1 70 mg of [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H- 
imidazol-2-yl]methyl acetate (Compound I-40) (yield 69%). mp 92-93 °C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d, J=6.8 Hz, 6H), 2.12 (s, 3H), 3.13 (sept, 1H), 3.54 (s, 3H), 5.21 (s, 2H), 6.80 
40 (in, 2H) 

Example 41 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (Compound 1-41 ) 

45 

[0158] In dry tetrahydrofuran (72 ml) was dissolved 23.9 g (72.2 mmol) of [5-(3,5-dichlorophenylthio)-4-isopropyl- 
1 -methyl-1 H-imidazol-2-yl]methanol (Compound I-8), and the mixture was cooled to -40 to -30 °C. To the mixture, 1 6.3 
g (86.6 mmol) of trichloroacetylisocyanate was added dropwise with stirring. 

[0159] After completion of the addition, the reaction mixture was stirred at -30 to -10°C for 30 minutes, and at -10 to 
50 0 °C for 30 minutes. Into the reaction mixture, ice was added, and the mixture was stirred at room temperature. The 
solvent was distilled off under reduced pressure, and the residue was extracted with methylene chloride. The organic 
layer was washed with a saturated aqueous sodium hydrogen carbonate solution and then with brine, and dried over 
magnesium sulfate. The solvent was concentrated under reduced pressure. The oily residue 2-(N-trichloroacetylcar- 
bamoyl)-oxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole was dissolved in methanol (200ml), 
55 followed by addition of 20 ml of triethylamine and 20 ml of water, and the mixture was refluxed under heating for 30 
minutes. The reaction mixture was concentrated under reduced pressure, and the residue was extracted with methylene 
chloride. The organic layer was washed with an aqueous saturated sodium hydrogen carbonate solution and then 
brine, and dried over magnesium sulfate. The solvent was concentrated under reduced pressure, and the residue was 
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crystalized from 1 00 ml of diethyl ether. Filtration afforded 22.7 g of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)- 
4-isopropyl-1-methyl-1 H-imidazole (Compound 1-41) (yield 87%). 
mp 146-148 °C. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .26 (d, J=7.0 Hz, 6H), 3.13 (sept, 1 H), 3.56 (s, 3H), 4.75 (br, 2H), 5.23 (s, 2H), 6.80 
(d, J=1 .6 Hz, 2H), 7.13 (t, J=1 .6 Hz, 1 H) 



Elementary analysis (C 15 H 17 Cl2N 3 0 2 S) 



Calc. (%) 
Found (%) 



0,48.14: H,4.58: 
C48.23: H,4.61: 



N, 11.23: S,8.57: CI, 18.57 
N, 11.21: S,8.57: CI, 18.21 



Example 42 



Synthesis of 2-carbamoyloxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (Compound I-42) 

[0160] Compound I-42 was obtained from Compound 1-13 by the same synthetic process as that for Compound I- 
41 in Example 41 by way of the intermediate 2-(N-trichloroacetylcarbamoyl) oxymethyl-5-(3-chlorophenylthio)-4-iso- 
propyl-1 -methyl-1 H-imidazole. 
[0161] NMR of the intermediate was measured. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .27 (d, J=7.0 Hz, 6H), 3.1 9 (sept, 1 H), 3.63 (s, 3H), 5.40 (s, 2H), 6.84 (dt, J=7.4 Hz, 
2.0 Hz, 1H), 6.93 (t, J=2.0 Hz, 1H), 7.10-7.23 (m, 2H) 
[0162] Compound I - 42 mp 117-118 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d, J=7.0 Hz, 6H), 3.16 (sept, 1H), 3.56 (s, 3H), 4.80 (br, 2H), 5.22 (s, 2H), 
6.79-6.83 (m, 1H), 6.93-6.94 (m, 1H), 7.09-7.19 (m, 2H) 



Example 43 



Synthesis of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-(N-methylcarbamoyl)oxymethyl-1 H-imidazole 
(Compound I-43) 

[0163] In dry tetrahydrofuran (6 ml) was dissolved 0.300 g (0.91 mmol) of [5-(3,5-dichlorophenylthio)-4-isopropyl- 
1 -methyl-1 H-imidazol-2-yl]methanol (Compound I-8) and 0.48 ml (8.15 mmol) of methylisocyanate. To this solution 
was added 0.04 ml of bis(tributyltin)oxide, and the mixture was stirred at room temperature for 2.5 hours. The reaction 
mixture was concentrated under reduced pressure. The residue was fractionated by silica gel chromatography (ace- 
tone:methylene chloride = 1 :4), and recrystallized from isopropyl ether to obtain 0.345 g of (Compound I-43) (yield 
98%). mp 112-113°C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d, J=7.0 Hz, 6H), 2.82 (d, J=4.8 Hz, 3H), 3.13 (sept, 1H), 3.56 (s, 3H), 4.78 (br, 
1H), 5.22 (s, 2H), 6.79 (d, J=2.0 Hz, 2H), 7.12 (t, J=2.0 Hz, 1H) 



Elementary analysis (C 1 


6 H 19 CI 2 N 3 0 2 S) 






Calc. (%) | C49.49: 
Found (%) j C,49.47: 


H,4.93: N, 10.82: 
H,4.94: N, 10.87: 


S,8.26: 
S,8.20: 


CI, 18.26 
CI, 18.35 



Example 44 



Synthesis of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-(N-methylthiocarbamoyl)oxymethyl-1 H-imidazole 
(Compound I-44) 

[0164] To a dry tetrahydrofuran-dimethylformamide (1 :1 v/v, 1 ml) solution of 50 mg (0.15 mmol) of [5-(3,5-dichlo- 
rophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]-methanol (Compound I-8) was added 6.6 mg (0.1 7 mmol) of 60% 
sodium hydride under nitrogen atomosphere, and the mixture was stirred at room temperature for 30 minutes. Then, 
22 mg (0.3 mmol) of methylisothiocyanate was added under ice-cooling. The mixture was stirred at the same temper- 
ature for 30 minutes, and at room temperature for 30 minutes. To the reaction mixture, an aqueous ammonium chloride 
solution was added to terminate the reaction. The mixture was extracted with diethyl ether. The organic layer was 
washed with saturated brine and dried over magnesium sulfate. The solvent was concentrated under reduced pressure, 
and the residue was purified by silica gel chromatography (ethyl acetate:n-hexane = 1 :1 ) to give 37 mg of 5-(3,5-dichlo- 
rophenylthio)-4-isopropyl-1-methyl-2-(N-methylthiocarbamoyl)oxymethyl-1 H-imidazole (Compound I-44) (yield 60%). 
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mp 119-121°C. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.25 (d, J=6.8 Hz, 6H), 3.11 (d, J=4.8 Hz, 3H), 3.12 (sept, 1H), 3.55 (s, 3H), 5.59 (s, 
2H), 6.70 (br, 1H), 6.80 (d, J=1.8 Hz, 2H), 7.13 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 1 


3 H 19 CI 2 N 3 OS 2 ) 






Calc. (%) | C,47.52: 
Found (%) | 0,47.27: 


H,4.74: N.10.39: 
H,4.80: N, 10.33: 


S.15.86: 
S.15.73: 


Cl,17.53 
CI, 17.84 



10 Example 45 

Synthesis of 1 -benzyl-2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole (Compound I-45) 

[0165] In dry tetrahydrofuran was dissolved 204 mg (0.50 mmol) of [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl- 
15 1 H-imidazol-2-yl]methanol (Compound I-8), and to the solution, 72 mg (0.60 mmol) of chloroacetylisocyanate was 
added dropwise at room temperature with stirring. The mixture was stirred at the same temperature for 1 hour. The 
reaction mixture was neutralized with a saturated aqueous sodium hydrogen carbonate solution, and extracted with 
ethyl acetate. The organic layer was washed with water, and then, dried over sodium sulfate. The solvent was con- 
centrated under reduced pressure, and thus-obtained oil 1 -benzyl-2-(N-chloroacetylcarbamoyloxymethyl)- 
20 5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole was used in the next reaction without purification. 

1 H - NMR (COCI3 - TMS) 5 ppm: 1 .30 (d, J=6.9 Hz, 6H), 3.1 6 (sept, 1 H), 4.32 (s, 2H), 5.25 (s, 2H), 5.27 (s, 2H), 6.71 
(d, J=3 Hz, 2H), 6.85-6.87 (m, 2H), 7.04 (d, J=1.8 Hz, 1H), 7.2-7.3 (m, 3H), 7.65 (br, 1H) 

[0166] The above intermediate was dissolved in methanol (3 ml), followed by addition of 0.1 ml of water, and 5 mg 
of zinc powder was added at room temperature with stirring. The mixture was stirred at room temperature for 2 hours. 

25 The reaction mixture was concentrated under reduced pressure, and a saturated aqueous solution of sodium hydrogen 
carbonate was added to the residue to neutralize. The insoluble material was filtered off through Celite, and the filtrate 
was extracted with methylene chloride. The extract was washed with water, dried over sodium sulfate, and concentrated 
under reduced pressure. The residue was crystallized from diethyl ether and filtrated to give 115 mg of (Compound I- 
45) (yield 51% from (12a)), mp 60-65°C (bubbling degradation). 

30 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.29 (d, J=7.2 Hz, 6H), 3.15 (sept, 1H), 5.20 (s, 2H), 5.23 (s, 2H), 6.66 (s, 2H), 
6.89-6.92 (m, 2H), 7.00 (s, 1H), 7.10-7.22 (m, 3H) 



Elementary analysis (C 21 H 21 CI 2 N 3 0 2 S ■ 0.15 ■ H 2 0) 

C, 55.52: H,4.99: N,9.25: S,7.05: CI, 15, 61 
C, 55.74: H, 5.05: N,8.77: S,6.84: CI, 15,50 



Example 46 

Synthesis of 1 -benzyl-2-carbamoyloxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1 H-imidazole (Compound I-46) 

[0167] Compound I-46 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The 
NMR data was provided for the intermediate only. 
The intermediate 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .31 (d, J=6.6 Hz, 6H), 3.24 (sept, 1 H), 4.32 (s, 2H), 5.24 (s, 3H), 6.80-7.27 (m, 9H), 
7,62 (br, 1H) 

Compound I-46 mp 96-98 °C 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.29 (d, J=7.2 Hz, 6H), 3.20 (sept, 1H), 4.50 (br, 2H), 5.15 (s, 2H), 5.22 (s, 2H), 
6.76-7.26 (m, 9H) 



Elementary analysis (C 21 H 22 CIN 3 0 2 S ■ 0.6 


H 2 0) 




Calc. (%) | C59.09: H,5.49: N,9.85: 
Found (%) | 0,59.33: H,5.44: N,9.68: 


S.7.51: 
S,7.17: 


CI, 8.32 
CIJ.87 



55 



Calc, (%) 
Found (%) 
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Example 47 

Synthesis of 1-benzyl-2-carbamoyloxymethyl-4-isopropyl-5-(3-nitrcphenylthio)-1 H-imidazole (Compound I-47) 

[0168] Compound I-47 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The 
NMR data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .32 (d, J=6.9 Hz, 6H), 3.22 (sept, 1 H), 4.31 (s, 2H), 5.28 (s, 2H), 6.83-6.86 (m, 2H), 
7.14-7.27 (m, 5H), 7.6 (s, 1H), 7.75 (br, 1H), 7.90 (dd,J=11.4 Hz, 1.2 Hz, 1H) 
Compound I-47 mp 58°C 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.29 (d, J=7.2 Hz, 6H), 3.17 (sept, 1H), 4.57 (br, 2H), 5.21 (s, 2H), 5.25 (s, 2H), 
6.87-6.90 (m, 2H), 7.07-7.1 6 (m, 4H), 7.26 (t, J=7.5 Hz, 1 H), 7.55 (t, J=1 .8 Hz, 1 H), 7.71 (dd, J=11 Hz, 0.9 Hz, 1 H) 



Elementary analysis (C 21 H22N40 4 S ■ 0.6 ■ H 2 0 ■ 0.5 ■ Et 2 Q) 


Calc. 
Found 


(%):C,58.00: 
(%):C,57.91: 


H,6.02: 
H,5.72: 


N, 11.77: 
N,11.73: 


S,6.73 
S,6.71 



Example 48 

Synthesis of 1-allyl-2-carbamoyloxymethyl-4-isopropyl-5-(3-nitrophenylthio)-1 H-imidazole (Compound I-48) 

[0169] Compound I-48 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The 
NMR data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d, J=9.9 Hz, 6H), 3.15 (sept, 1H), 4.42 (s, 2H), 4.67-4.69 (m, 2H), 4.84 (dt, 
J=20.1 Hz, 1.5 Hz, 1H), 5.07 (d, J=11 .7 Hz, 1H), 5.29 (s, 2H), 5.62-5.80 (m, 1H), 7.42 (t, J=7.8 Hz, 1H), 7.78 (t, J=2.1 
Hz, 1H), 7.99 (dd, J=10.5 Hz, 0.9 Hz, 1H), 8.06 (br, 1H) 
Compound I-48 mp 124-125 °C 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .27 (d, J=6.9 Hz, 6H), 3.15 (sept, 1H), 4.65-4.66 (m, 2H), 4.88 (dd, J=17 Hz, 0.6 Hz, 
1H), 5.05 (dd, J=1 1 .1 Hz, 0.9 Hz, 1H), 5.19 (s, 2H), 5.64-5.78 (m, 1H), 7.41 (t, J=7.8 Hz, 1H), 7.81 (t, J=1.8 Hz, 1H), 
7.98 (dd, J=1 1 .1 Hz, 0.9 Hz, 1H) 



Elementary analysis (C 17 H 20 N4O 4 S-H 2 O-0.5-Et 2 O) 


Calc. (%) 
Found (%) 


C, 52.87: H,6.32: N, 12.99: S,7.43 
C52.91: H,6.00: N, 12.65: S,7.24 



Example 49 

Synthesis of 2-carbamoyloxymethyl-1 -ethyl-4-isopropyl-5-(3-nitrophenylthio)-1 H-imidazole (Compound I-49) 

[0170] Compound I-49 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The 
NMR data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .21 (t, J=7.5 Hz, 3H), 1 .24 (d, J=7.2 Hz, 6H), 3.13 (sept, 1 H), 4.1 3 (q, J=7.5 Hz, 2H), 
5.33 (s, 2H), 7.25 (dt, J=8.1 Hz, 0.9 Hz, 1 H), 7.43 (t, J=7.8 Hz, 1 H), 7.94 (t, J=1 .8 Hz, 1 H), 7.99 (dd, J=2.4 Hz, 8.4 Hz, 
1H), 8.20 (br, 1H) 
Compound I-49 mp 131-137 °C 

1 H - NMR (CDCI3 -TMS)5ppm: 1.20 (t, J=7.5 Hz, 3H), 1.26 (d, J=6.9 Hz, 6H), 3.14 (sept, 1H), 4.03 (q, J=7.5 Hz, 2H), 
4.75 (br, 2H), 5.23 (s, 2H), 7.27 (m, 1 H), 7.42 (t, J=7.8 Hz, 1 H), 7.83 (t, J=2.1 Hz, 1 H), 7.98 (dd, J=9.6 Hz, 1 .2 Hz, 1 H) 



Elementary analysis (C 16 H 20 N 4 O 4 S) 


Calc. (%) 
Found (%) 


C52.73: H,5.53: N, 15.37: S,8.80 
C52.83: H,5.61: N, 15.07: S,8.53 
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Example 50 

Synthesis of 2-carbamoyloxymethyl-4-isopropyl-5-(3-nitrophenylthio)-1-n-propyl-1 H-imidazole (Compound I-50) 

[0171] Compound I-50 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The 
NMR data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI 3 -TMS)5ppm: 0.88 (t, J=7.2 Hz, 3H), 1.24 (d, J=6.9 Hz, 6H), 1.52-1.62 (m, 1H),3.12 (sept, 1H), 3.94 
(t,J=8.1 Hz, 2H), 4.44 (s, 2H), 5.32 (s, 2H), 7.24 (dt, J=8.1 Hz, 0.6 Hz, 1H), 7.43 (t, J=8.4 Hz, 1H), 7.77 (t, J=1.8 Hz, 
1H),7.99 (dd, J=2.1 Hz, 9.3 Hz, 1H) 
Compound I-50 mp 120-124 °C 

1 H - NMR (CDCI 3 - TMS)5 ppm: 0.87 (t, J=9.9 Hz, 3H), 1.25 (d,J=7.2 Hz, 6H), 1.50-1.65 (m, 2H), 3.12 (sept, 1H), 3.91 
(dt, J=8.1 Hz, 1.2 Hz, 2H), 4.75 (br, 2H), 5.22 (s, 2H), 7.22 (dt, J=7.8 Hz, 1.8 Hz, 1H), 7.41 (t, J=7.8 Hz, 1H), 7.80 (t, 
J=1.8 Hz, 1H), 7.98 (dd, J=0.9 Hz, 9.3 Hz, 1H) 



Elementary analysis (C 17 H 22 N 4 0 4 S) 


Calc. (%) 
Found (%) 


C, 53.95: H,5.86: N, 14.80: S,8.47 
C53.83: H,5.85: N, 14.70: S,8.61 



Example 51 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole (Compound 1-51 ) 

[0172] Compound 1-51 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 
110-112°C 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.88 (t, J=7.4 Hz, 3H), 1.25 (d, J=7.0 Hz, 6H), 1.50-1.65 (m, 2H), 3.09 (sept, 1H), 
3.85-3.93 (m, 2H), 4.71 (br, 2H), 5.22 (s, 2H), 6.79 (d, J=2 Hz, 2H), 7.12 (t, J=1 .6 Hz, 1H) 



Elementary analysis (C 17 H 21 CI 2 N 3 0 2 S ■ 0.6 ■ H 2 0) 


Calc. (%) 
Found (%) 


C49.42: H,5.42: N, 10.17 
C49.14: H,5.25: N, 10.07 



Example 52 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole (Compound I-52) 

[0173] Compound I-52 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 
148-149°C 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .21 (t, J=7.2 Hz, 3H), 1 .26 (d, J=7.2 Hz, 6H), 3.11 (sept, 1 H), 4.00 (q, J=7.2 Hz, 2H), 
4.76 (br, 2H), 5.22 (s, 2H), 6.81 (d, J=1.8 Hz, 2H), 7.12 (t, J=1 .8 Hz, 1 H) 



Elementary analysis (C 16 H 19 CI 2 N 3 0 2 S) 


Calc. (%) 
Found (%) 


C48.37: H,5.07: N, 10.58: 
C48.32: H,4.94: N, 10.45: 


S,8.07: 
S,8.28: 


CI, 17. 85 
CI, 17. 88 



Example 53 

Synthesis of 2-carbamoyloxymethyl-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole (Compound I-53) 

[0174] Compound 1-53 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 
98-100 °C 

1 H - NMR (CDCI3 - TMS)5 ppm: 1 .1 9 (t, J=7.4 Hz, 3H), 1 .25 (d, J=6.6 Hz, 6H), 3.1 5 (sept, 1 H), 4.00 (q, J=7.4 Hz, 2H), 
4.77 (br, 2H), 5.21 (s, 2H), 6.80-7.16 (m, 4H) 
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Example 54 

Synthesis of 2-carbamoyloxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole (Compound I-54) 

[0175] Compound I-54 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 
110-112°C 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 0.88 (t, J=7.5 Hz, 3H), 1.27 (d, J=6.6 Hz, 6H), 1.56-1.64 (m, 2H), 3.15 (sept, 1H), 
3.86-3.93 (m, 2H), 4.76 (br, 2H), 5.23 (s, 2H), 6.81-7.20 (m, 4H) 



Elementary analysis (C 17 H 22 CIN 3 0 2 S ■ 0.2 ■ 


H 2 0) 




Calc. (%) | C, 54. 96: H,6.08: N.11.31: 
Found (%) | C54.89: H,5.97: N, 11.28: 


S,8.63: 
S,8.43: 


CI, 9.54 
CI, 10. 06 



Example 55 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(1 ,1 ,1 -trifluoroethyl)-1 H-imidazole 
(Compound I-55) 

[0176] Compound I-55 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The 
NMR data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d, J=7.2 Hz, 6H), 3.08 (sept, 1H), 4.38 (s, 2H), 4.83 (q, J=7.5 Hz, 2H), 5.31 (s, 
2H), 6.75 (d, J=1.8 Hz, 2H), 7.15 (t, J=1.8 Hz, 1H), 8.21 (b, 1H) 
Compound I-55 mp 157-159 °C 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .26 (d, J=6.8 Hz, 6H), 3.11 (sept, 1 H), 4.74 (b, 2H), 4.84 (q, J=7.6 Hz, 2H), 5.21 (s, 
2H), 6.75 (d, J=1.4 Hz, 2H), 7.15 (t, J=1.4 Hz, 1H), 8.21 (b, 1H) 



Elementary analysis (C 16 H 16 CI 2 F 3 N 3 0 2 S) 


Calc. (%) | C43.45: H,3.65: N,9.50: 
Found (%) | C,43.41: H,3.70: N,9.37: 


CI, 16.03: 
CI, 15.88: 


F,12.89: 
F,12.87: 


S,7.25 
S,7.24 



Example 56 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazole (Compound 
I-56) 

[0177] Compound I-56 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The 
NMR data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.15 (sept, 1H), 4.42 (s, 2H), 6.05 (d, J=52 Hz, 2H), 6.84 (d, 
J=1.8 Hz, 2H), 7.16 (t, J=1.8 Hz, 1H), 8.11 (b, 1H) 
Compound I-56 mp 166-169 °C 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d, J=7.2 Hz, 6H), 3.16 (sept, 1H), 5.29 (s, 2H), 6.04 (d, J=52 Hz, 2H), 6.85 (d, 
J=1.8 Hz, 2H), 7.14 (t, J=1.8 Hz, 1 H) 



Elementary analysis (C 15 H 16 CI 2 FN 3 0 2 S) 


Calc. (%) | C45.93: H,4.11: N, 10.71: 
Found (%) | C45.62: H,4.11: N, 10.71: 


CO CD 
O CO 
CO CO 


F,4.84: 
F,5.08: 


S,8.17 
S,8.16 



Example 57 

Synthesis of 2-carbamoyloxymethyl-1 -ethyl-5-(3-fluorophenylthio)-4-isopropylethyl-1 H-imidazole (Compound I-57) 

[0178] Compound I-57 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 
110-112°C 
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1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.15 (t, J=7.2Hz, 3H), 1.25 (d, J=7.0Hz, 6H), 3.08-3.22 (m, 1H), 4.03 (q, J=7.2Hz, 
2H), 4.60-4.80 (b, 2H), 5.21 (s, 2H), 6.60-6.86 (m, 3H), 7.15-7.25 (m, 1H) 

Example 58 

5 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole (Compound I-58) 

[0179] Compound I-58 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 
128-130°C 

10 1H - NMR (CDCI3 - TMS) 5 ppm: 1.21 (t, J= 7.2 Hz, 3H), 1.25 (d, J=7.0 Hz, 6H), 3.11 (sept, 1H), 3.98 (q, J=7.2 Hz, 
2H), 4.60-4.84 (bg, 2H), 5.30 (s, 2H), 6.60-6.64 (m, 3H) 

Example 59 

15 Synthesis of 2-carbamoyloxymethyl-4-(3-chlorophenylthio)-5-isopropyl-1-methylimidazole (Compound I-59) 

[0180] In 5 ml of dry tetrahydrofuran was dissolved 200 mg (0.67 mmol) of [4-(3-chlorophenylthio)-5-isopropyl-1 -me- 
thyl-1 H-imidazol-2-yl]methanol (Compound I-38), and 190 mg (1.0 mmol) of trichloroacetylisocyanate was added to 
the mixture with cooling at -40°C. After 1 0 minutes, the mixture was warmed to 0°C , and stirred at the same temperature 

20 for 10 minutes. To the reaction mixture, ice-water was added, and then, the mixture was neutralized with a saturated 
aqueous sodium hydrogen carbonate solution, and extracted with ethyl acetate. The organic layer was washed with 
water and dried over sodium sulfate. The solvent was concentrated under reduced pressure, and to the residue was 
added 5 ml of methanol, 0.5 ml of water and 0.5 ml of triethylamine. The mixture was stirred at 50°C for 30 minutes. 
To the reaction mixture was added water, extracted with methylene chloride, the extract was washed with water and 

25 dried over sodium sulfate. The solvent was concentrated under reduced pressure, and the residue was purified by 
silica gel chromatography (ethyl acetate). The product was recrystallized from ethyl acetate/isopropyl ether to give 1 80 
mg of the target compound (Compound I-59) (yield 79%). mp 145-146 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.33 (d, J=7.2 Hz, 6H), 3.24 (sept, 1H), 3.68 (s, 3H), 4.81 (br, 2H), 5.19 (s, 2H), 
6.97-7.15 (m, 4H) 
30 IR (nujol) 3382, 3160, 1741, 1715 cm" 1 



Elementary analysis (C 15 H 18 CIN 3 0 2 S) 

C53.01: H,5.34: N, 12.36: S,9.43: CI, 10.43 
C53.13: H,5.42: N, 12.28: S.9.41 : CI, 10.40 



Example 60 

Synthesis of 2- {[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methylimidazol-2-yl]methoxy} ethyl acetate (Compound I-60) 

40 

[0181] In dry dimethylformamide (10 ml) was dissolved 500 mg (1 .50 mmol) of [5-(3',5'-dichlorophenylthio)-4-isopro- 
pyl-1-methyl-1 H-imidazol-2-yl]methanol (Compound I-8), followed by addition of 180 mg (4.50 mmol) of 60% sodium 
hydride at room temperature, and the mixture was stirred for 5 minutes. To this solution was added 452 mg (2.70 mmol) 
of 2-bromomethyl-1 ,3-dioxolan, and the mixture was heated at 50°C for 2 hours. The reaction mixture was poured into 
45 ice-water and extracted with diethyl ether. The organic layer was washed with water, dried over sodium sulfate, and 
evaporated under reduced pressure. The residue was fractionated by silica gel chromatography (ethyl acetate) to give 
156 mg of 5-(3,5-dichlorophenylthio)-2-(1 ,3-dioxolan-2-yloxymethyl)-4-isopropyl-1 -methyl-1 H-imidazole (23a) as oil 
(yield 25%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .24 (d, J=6.8 Hz, 6H), 3.1 1 (sept, 1 H), 3.57 (s, 3H), 3.83-3.98 (m, 4H), 4.24 (d, J=4.0 

50 Hz, 2H), 4.74 (s, 2H), 5.05 (t, J=4.0 Hz, 1 H), 6.78 (m, 2H), 7.1 0 (m, 1 H) 

[0182] In a mixture of methanol (1 ml) and 6N-hydrochloric acid (1 ml) was dissolved 156 mg (0.37 mmol) of 
5-(3,5-dichlorophenylthio)-2-(1 ,3-dioxolan-2-yloxymethyl)-4-isopropyl-1 -methylimidazole (23a), and the mixture was 
stirred at room temperature for 3 hours. To the reaction mixture was added a saturated aqueous sodium hydrogen 
carbonate solution to neutralize, and extracted with methylene chloride. The organic layer was washed with water and 

55 dried over sodium sulfate. The solvent was distilled off under reduced pressure, and the residue was fractionated by 
silica gel chromatography (ethyl acetate) to obtain 39 mg of {[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imi- 
dazol-2-yl]methoxy} acetaldehyde (24a) as oil (yield 28%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.24 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H), 3.63 (s, 3H), 4.23 (s, 2H), 4.75 (s, 2H), 6.81 



Calc. (%) 
Found (%) 
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(m, 2H), 7.13 (m, 1H), 9.64 (s, 1H) 

[0183] In ethanol (6 ml) was dissolved 220 mg (0.59 mmol) of [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H- 
imidazol-2-ylmethoxy]acetaldehyde (24a), followed by addition of 45 mg (1.2 mmol) of sodium borohydride, and the 
mixture was stirred for 15 minutes. The reaction mixture was weakly acidified with acetic acid. A saturated aqueous 

5 sodium hydrogen carbonate solution was added to neutralize again, and the mixture was extracted with methylene 
chloride. The extract was washed with water and dried over sodium sulfate. The solvent was distilled off under reduced 
pressure, and the residue was fractionated by silica gel chromatography (ethyl acetate). The product was recrystallized 
from n-hexane to give 1 44 mg of 2-{[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methoxy}ethanol 
(25a) (yield 65%). mp 89-90°C. 

10 1H - NMR (CDCIg-TMS) Sppm: 1.25 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H), 3.28 (br, 1H), 3.54 (s, 3H), 3.65-3.78 (m, 4H), 
4.72 (s, 2H), 6.79 (m, 2H), 7.12 (m, 1H) 



Elementary analysis (C 16 H 2 oCl2 N 2 0 2 S ) 


Calc. (%) 
Found (%) 


C51.20: H,5.37: N,7.46: S,8.54: CI, 18. 89 
C51.00: H,5.41: N,7.43: S,8.46: CI, 19.15 



[0184] To dry methylene chloride solution (5 ml) of 200 mg (0.5 mmol) of 2- {[5-(3,5-dichlorophenylthio)-4-isopropyl- 
1 -methyl-1 H-imidazol-2-yl]methoxy}ethanol (25a), 1 61 mg (1 .60 mmol) of triethylamine was added. Under ice-cooling, 

20 63 mg (0.8 mmol) of acetyl chloride was added, and the mixture was stirred at the same temperature for 15 minutes. 
To the reaction mixture, a saturated aqueous solution of sodium hydrogen carbonate was added, neutralized, and 
extracted with methylene chloride. The extract was washed with water and dried over sodium sulfate. The solvent was 
distilled off under reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetate:n-hexane 
= 1 :1) to obtain 200 mg of 2-[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methylimidazol-2-ylmethoxy]ethyl acetate (Com- 

25 pound I-60) as oil (yield 90%). 

1 H - NMR (CDCI 3 - TMS) 5ppm: 1.25 (d, J=7.0 Hz, 6H), 2.05 (s, 3H), 3.12 (sept, 1H), 3.57 (s, 3H), 3.68 (t, J=4.6 Hz, 
2H), 4.22 (t, J=4.6 Hz, 2H), 4.70 (s, 2H), 6.78 (m, 2H), 7.12 (m, 1H) 

Example 61 

30 

Synthesis of (2-carbamoyloxy)ethoxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 
(Compound 1-61) 

[0185] Dry tetrahydrofuran solution (5 ml) of 200 mg (0.50 mmol) of 2-{[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -me- 
35 thyl-1 H-imidazol-2-yl]methoxy}ethanol (25a) was cooled to -40°C, and 1 50 mg (0.8 mmol) of trichloroacetylisocyanate 
was added. The mixture was stirred at the same temperature for 10 minutes. Then, the mixture was warmed to 0°C 
and stirred at the same temperature for 10 minutes. To the reaction mixture, ice-water was added, extracted with ethyl 
acetate, the organic layer was washed with water and dried over sodium sulfate. The solvent was concentrated under 
reduced pressure, and to the residue was added 4 ml of methanol, 0.5 ml of water and 0.5 ml of triethylamine, and the 
40 mixture was stirred at 50°C for 30 minutes. The reaction mixture was cooled to room temperature, water was added, 
extracted with methylene chloride. The extract was washed with water and dried over sodium sulfate. The solvent was 
distilled off under reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetate). The 
product was recrystallized from n-hexane to give 197 mg of the target compound (Compound 1-61) (yield 88%). mp 
102-103°C. 

45 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H), 3.56 (s, 3H), 3.69 (t, J=4.8 Hz, 2H), 4.24 (t, 
J=4.8 Hz, 2H), 4.66 (br, 2H), 4.70 (s, 2H), 6.79 (m, 2H), 7.11 (m, 1H) 
IR (nujol) 3360, 3160, 1696, 1079 cm" 1 . 



Elementary analysis (C 17 H 21 CI 2 N 3 0 3 S) 


Calc. (%) 
Found (%) 


C,48.81: H,5.06: N, 10.04: S,7.66: CI, 16.95 
C48.73; H,5.09: N, 9.93: S,7.68: CI, 16.66 
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Example 62 

Synthesis of 2-{[5-(3,5-dichlorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazol-2-yl]methoxy}ethyl acetate (Compound I- 
62) 

[0186] 5-(3,5-Dichlorophenylthio)-2-(1 ,3-dioxolan-2-yloxymethyl)-1 -ethyl-4-isopropyl-iH-imidazole (23b) was ob- 
tained by the same synthetic process as that for (23a) in Example 60. Oil. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .24 (d, J=6.8 Hz, 6H), 1 .24 (t, J=7.2 Hz, 3H), 3.09 (sept, 1 H), 3.57 (d, J=3.8 Hz, 2H), 
3.88-4.10 (m, 6H), 4.73 (s, 2H), 5.06 (t, J=3.8 Hz, 1H), 6.79 (m, 2H), 7.11 (m, 1 H) 

[0187] {[5-(3,5-Dichlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazol-2-yl]methoxy}acetaldehyde (24b) was ob- 
tained from (23b). Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .24 (d, J=7.0 Hz, 6H), 1 .26 (t, J=7.0 Hz, 3H), 3.09 (sept, 1 H), 4.07 (q, J=7.0 Hz, 2H), 
4.23 (s, 2H), 4.74 (s, 2H), 6.81 (m, 2H), 7.16 (m, 1H), 9.65 (s, 1 H) 

[0188] 2-{[5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methoxy}ethanol (25b) was obtained 
from {[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methoxy } acetaldehyde (24b). mp 93-94°C . 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .22 (t, J=7.4 Hz, 3H), 1 .25 (d, J=7.0 Hz, 6H), 3.1 0 (sept, 1 H), 3.52 (br, 1 H), 3.71 -3.79 
(m, 4H), 3.97 (q, J=7.4 Hz, 2H), 4.71 (s, 2H), 6.80 (m, 2H) , 7.12 (m, 1H) 
IR (nujol) 3274, 1560 cm" 1 



Elementary analysis (C 17 H 2 2CI 2 N 2 0 2 S) 

Calc. (%) | C52.44: H,5.70: N,7.19: S, 8.24: CI, 18.21 
Found (%) | C, 51. 98: H,5.76: N,7.14: S, 8.10: CI, 18.08 



[0189] Compound I-62 was obtained from 2- {[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl] 

methoxy) ethanol (25b) by the same synthetic process as that for Compound I-60 in Example 60. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .24 (t, J=7.2 Hz, 3H), 1 .25 (d, J=6.8 Hz, 6H), 2.05 (s, 3H), 3.09 (sept, 1 H), 3.70 (t, 

J=4.6 Hz, 2H), 4.01 (q, J=7.2 Hz, 2H), 4.23 (t, J=4.6 Hz, 2H), 4.69 (s, 2H), 6.80 (m, 2H), 7.11 (m, 1 H) 

IR (nujol) 1741, 1563, 1231 cm" 1 

Example 63 

Synthesis of 2-(2-carbamoyloxyethoxy)methyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 
(Compound I-63) 

[0190] Compound I-63 was obtained by the same synthetic process as that for Compound 1-61 in Example 61 . 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .24 (t, J=7.0 Hz, 3H), 1 .25 (d,J=7.0 Hz, 6H), 3.09 (sept, 1 H), 3.69-3.73 (m, 2H), 4.00 
(q, J=7.0 Hz, 2H), 4.22-4.26 (m, 2H), 4.69 (s, 2H), 4.79 (br, 2H), 6.80 (m, 2H), 7.12 (m, 1H) 
IR (nujol) 3348,3184, 1725, 1563, 1324 cm 1 

Example 64 

Synthesis of 2-[4-(3,5-dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-yl]methoxy} ethyl acetate (Compound 
I-64) 

[0191] 4-(3,5-Dichlorophenylthio)-2-(1 ,3-dioxolan-2-yloxymethyl)-5-isopropyl-1 -methyl-1 H-imidazole (23a') was ob- 
tained from [4-(3,5-dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-yl]methanol by the same synthetic process 
as that for (23a) in Example 60 as oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .32 (d, J=7.2 Hz, 6H), 3.21 (sept, 1 H), 3.56 (d, J=4.0 Hz,2H), 3.71 (s, 3H), 3.80-4.00 
(m, 4H), 4.70 (s, 2H), 5.05 (t, J=4.0 Hz, 1H), 6.91 (m, 2H), 7.04 (m, 1 H) 

[0192] {[4-(3,5-dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-yl]methoxy}acetoaldehyde (24a') was ob- 
tained as oil from 4-(3,5-dichlorophenylthio)-2-(1 ,3-dioxolan-2-yloxymethyl)-5-isopropyl-1 -methyl-1 H-imidazole (23a') 
by the same synthetic process as that for (24) in Example 60. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .34 (d, J=7.2 Hz, 6H), 3.22 (sept, 1 H), 3.78 (s, 3H), 4.25 (s, 2H), 4.70 (s, 2H), 6.89 
(m, 2H), 7.05 (m, 1H), 9.62 (s, 1 H) 

[0193] 2-{[4-(3,5-dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-yl]methoxy}ethanol (25a') was obtained by 
the same synthetic process as that for (25a) in Example 60. mp 67-68 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .33 (d, J=7.2 Hz, 6H), 2.30 (br, 1 H), 3.21 (sept, 1 H), 3.59-3.78 (m, 4H), 3.70 (s, 3H), 
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4.66 (s, 2H), 6.91 (m, 2H), 7.05 (m, 1H) 



Elementary analysis (C 16 H 20 Cl2 N 2°2 S ) 


Calc. (%) 
Found (%) 


C51.20: H,5.37: N,7.46: S, 8.54: CI, 18.89 
C51.18: H,5.38: N,7.55: S, 8.75: CI, 18.80 



[0194] Compound I-64 was obtained by the same synthetic process as that for Compound I-60 in Example 60 as oil. 
1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .33 (d, J=7.2 Hz, 6H) , 2.08 (s, 3H), 3.21 (sept, 1 H), 3.69 (t, J=4.6 Hz, 2H), 3.70 (s, 
3H), 4.21 (t, J=4.6 Hz, 2H), 4.65 (s, 2H), 6.91 (m, 2H), 7.05 (m, 1H) 
IR (nujol) 1738, 1563, 1232 cm" 1 

Example 65 

Synthesis of (2-carbamoyloxy)ethoxymethyl-4-(3,5-dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 
(Compound I-65) 

[0195] Compound I-65 was obtained as oil from the alcohol compound (25a') that was synthesized in Example 64 
by the same synthetic process as that for Compound 1-61 in Example 61 . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .33 (d, J=7.2 Hz, 6H), 3.21 (sept,1 H), 3.67-3.72 (m, 2H), 3.70 (s, 3H), 4.21 -4.25 (m, 
2H), 4.66 (s, 2H), 4.73 (br, 2H), 6.91 (m, 2H), 7.05 (m, 1 H) 

Example 66 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-methylimidazole oxalate (Compound I-66) 

[0196] To dry dimethylformamide (50 ml) solution of 22.5 g (67.9 mmol) of [5-(3,5-dichlorophenylthio)-4-isopropyl- 
1 -methyl-1 H-imidazol-2-yl]methanol (Compound I-8) was added 25.0 ml of thionyl chloride, and the mixture was stirred 
at room temperature for 1 hour. The reaction mixture was concentrated under reduced pressure, and to the residue, 
ethyl acetate was added and extracted. The extract was neutralized with a saturated aqueous sodium hydrogen car- 
bonate solution and dried over magnesium sulfate. The solvent was distilled off under reduced pressure to give 23.7 
g of 2-chloromethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methylimidazole (28a) (yield about 100%). mp 110-111 
°C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H), 3.59 (s, 3H), 4.73 (s, 2H), 6.79 (d, J=1.8 Hz, 
2H), 7.13 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 14 H 15 CI 3 N 2 S) 


Calc. (%) 
Found (%) 


C48.08: H,4.32: N,8.01 
C, 47.98: H,4.39: N,8.12 



[0197] To dry dimethylformamide solution (70 ml) of 23.7 g of 2-chloromethyl-5-(3,5-dichlorophenylthio)-4-isopropyl- 

1 - methyl-1 H-imidazol (28a) was added 5.30 g of sodium azide, and the mixture was stirred with heating at 80 °C for 
1 6 hours. The reaction mixture was added to ice-water, and extracted with diethyl ether. The organic layer was washed 
with water and dried over magnesium sulfate. The solvent was distilled off under reduced pressure, and 24.2 g of 

2- azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (29a) was obtained (yield about 100%). 
mp 84-85°C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d, J=6.6 Hz, 6H), 3.13 (sept, 1H), 3.55 (s, 3H), 4.35 (s, 2H), 6.79 (d, J=2.0 Hz, 
2H), 7.13 (t, J=2.0 Hz, 1 H) 



Elementary analysis (C 14 H 15 CI 2 N 5 S) 


Calc. (%) 
Found (%) 


C,47.20: H,4.24: N, 19.66: 
C47.24: H,4.31: N, 19.60: 


S,9.00: 
S,8.93: 


CI, 19.90 
Cl,20.12 



[0198] To dry tetrahydrofuran solution (60 ml) of 24.2 g of 2-azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl- 
1 -methyl-1 H-imidazole (29a) was added 1 9.6 g of tripenylphosphine under ice-cooling, and the mixture was stirred at 
room temperature for 4 hours. After the reaction completion was confirmed (the disappearance of 29a) by TLC (silica 
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gel, methylene chloride-ethyl acetate = 1 0:1 ), 50 ml of water was added, and the mixture was stirred at room temper- 
ature for 1.5 hours, and left overnight. Tetrahydrofuran was distilled off under reduced pressure, and to the residue, 
400 ml of 3N-hydrochloric acid was added. When the mixture was washed with diethyl ether, crystals were precipitated 
from the hydrochloric acid layer. The crystals were collected by filtration, and neutralized with a saturated aqueous 
sodium hydrogen carbonate solution. The mixture was extracted with diethyl ether. The aqueous layer was also neu- 
tralized with a saturated aqueous sodium hydrogen carbonate solution, and was extracted with diethyl ether. These 
ether extracts were combined and dried over magnesium sulfate. The solvent was distilled off under reduced pressure, 
and 20.6 g of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (30a) was obtained (yield 
92%). mp 86-87 °C. 

1 H - NMR (CDCI 3 -TMS) 5ppm: 1.24 (d, J=6.9 Hz, 6H), 3.11 (sept, 1H), 3.52 (s, 3H), 4.01 (s, 2H), 6.80 (d, J=1.8 Hz, 
2H), 7.11 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 14 H 17 CI 2 N 3 S) 


Calc. (%) 
Found (%) 


C50.91: H,5.19: N, 12.72: S,9.71: Cl,21.47 
C50.88: H,5.24: N, 12.53: S,9.49: Cl,21.51 



[0199] In ethyl acetate was dissolved 20.6 g of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H- 
imidazole (30a), followed by addition of ethyl acetate solution of 1 6.9 g of oxalic acid, and the mixture was heated. The 
reaction mixture was cooled, and the crystals were filtered. The crystals were recrystallized from ethanol to give 19.3 
g of the target compound (Compound I-66) (yield 60%). 
mp 162-1 63°C. 



Elementary analysis (C 14 H 17 CI 2 N 3 S- 1.5 ■ (COOH) 2 ■ 0.5 ■ H 2 0) 


Calc. (%) 
Found (%) 


C, 43.05: H,4.46: N,8.86: S,6.76: CI, 14. 95 
C42.96: H,4.47: N,9.06: S,6.74: CI, 14.86 



[0200] From 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (30a), the corresponding 
hydrochloride was prepared by the same process as that for this Example, mp 123-125 °C. 



Elementary analysis (C 14 H 17 CI 2 N 3 S ■ 2 ■ HCI ■ 0.25 ■ H 2 0) 


Calc. (%) 
Found (%) 


C41.24: H,4.82: N, 10.31: S,7.86: Cl.34.78 
C41.10: H,4.74: N, 10.27: S,7.93: CI, 35.05 



Example 67 

Synthesis of 2-aminomethyl-4-isopropyl-1 -methyl-5-(3-nitrophenylthio)-1 H-imidazole (Compound I-67) 

[0201] 2-Chloromethyl-4-isopropyl-1-methyl-5-(3-nitrophenylthio)-1 H-imidazole (28b) was obtained from 2-[(4-iso- 
propyl-1-methyl-3-nitrophenylthio)-1 H-imidazol-2-yl]methanol by the same synthetic process as that for (28a) in Ex- 
ample 66. mp 106-107 °C 

1 H - NMR (CDCI3 - TMS) 5ppm: 1.25 (d, J=7.0 Hz, 6H), 3.14 (sept, 1H), 3.60 (s, 3H), 4.73 (s, 2H), 7.19 (d, J=7.0 Hz, 
1 H), 7.43 (t, J=7.8 Hz, 1 H), 7.85 (t, J=2.0 Hz, 1 H), 8.00 (d, J=7.8 Hz, 1 H) 



Calc. (%) Elementary analysis (C 14 H 16 CIN 3 0 2 S) 


Calc. (%) 
Found (%) 


C51.61: H,4.95: N, 12.90: S,9.84: CI, 10.88 
C51.61: H,5.00: N, 12.75: S,9.88: CI, 10.89 



[0202] 2-Azidomethyl-4-isopropyl-1 -methyl-5-(3-nitrophenylthio)-1 H-imidazole (29b) was obtained from 2-chlorome- 
thyl-4-isopropyl-1-methyl-5-(3-nitrophenylthio)-1 H-imidazole (28b) by the same synthetic process as that for (29a) in 
Example 66. mp 100-101 °C 

1 H - NMR (CDCI3 - TMS) 5ppm: 1.26 (d, J=7.0 Hz, 6H), 3.15 (sept, 1H), 3.56 (s, 3H), 4.54 (s, 2H), 7.19 (d, J=8.0 Hz, 
1 H), 7.43 (t, J=8.0 Hz, 1 H), 7.84 (t, J=2.2 Hz, 1 H), 8.00 (d, J=8.0 Hz, 1 H) 
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Elementary analysis (C 14 H 16 N 6 0 2 S) 


Calc. (%) 
Found (%) 


C, 50.59: H,4.85: N,25.28: S,9.65 
C50.63: H,4.88: N,24.94: S,9.64 



[0203] The title Compound I-67 was obtained by the same synthetic process as that for Compound I-66 in Example 
66. mp 77-78°C 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .25 (d, J=7.0 Hz, 6H), 3.14 (sept, 1 H), 3.53 (s, 3H), 4.00 (s, 2H), 7.22 (d, J=8.2 Hz, 
1H), 7.83 (t, J=2.4 Hz, 1H), 7.97 (d, J=8.2 Hz, 1H) 



Elementary analysis (C 14 H 18 N 4 0 2 S) 


Calc. (%) 
Found (%) 


C.54.88: H,5.92: N.18.29: S.10.47 
C54.70: H,5.92: N, 18.11: S.10.38 



Example 68 

Synthesis of 2-aminomethyl-1 -n-butyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole (Compound I-68) 

[0204] Compound I-68 was obtained from [5-(3,5-dichlorophenylthio)-1 -n-butyl-4-isopropyl-1 H-imidazol-2-yl]metha- 
nol (12) by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.86 (t, J=7.2 Hz, 3H), 1 .23-1 .34 (m, 2H), 1 .24 (d, J=7.2 Hz, 6H), 1 .47-1 .58 (m, 
2H), 3.09 (sept, 1H), 3.87 (t, J=7.6 Hz, 2H), 3.96 (s, 3H), 6.80 (d, J=1.8 Hz, 2H), 7.10 (t, J=1.8 Hz, 1H) 

Example 69 

Synthesis of 2-aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole hydrochloride (Compound I- 
69) 

[0205] 2-aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (30c) was obtained from 2-(3-chlo- 
rophenylthio-4-isopropyl-1 -methyl)imidazolyl-1 H-methanol (12) by the same synthetic process as that for Compound 
I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d, J=6.8 Hz, 6H), 1.78 (s, 2H), 3.14 (sept, 1H), 3.51 (s, 3H), 3.99 (s, 2H), 6.81 
(dt, J=7.2 Hz, 1.8 Hz, 1H), 6.93 (t, J=1.8 Hz, 1H), 7.07-7.20 (m, 2H) 

[0206] Compound I-69 was obtained from 2-aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methylimidazole 
(30c) by the same synthetic process as that for Compound I-66 in Example 66. mp 99-1 01 °C 



Elementary analysis (C 14 H 18 CIN 3 S ■ 2 ■ HCI ■ 0.67 ■ H 2 0) 


Calc. (%) 
Found (%) 


C44.16: H,5.65: N.11.04: S,8.42: Cl.27.93 
C44.19: H,5.67: N,11.09: S,8.53: CI, 27.67 



Example 70 

Synthesis of 2-aminomethyl-1 -benzyl-5-(3,5-dichlorophenylthio)-4-isopropylimidazole (Compound I-70) 

[0207] 1-Benzyl-2-chloromethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole (28e) was synthesized from 

[1-benzyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1H-imidazol-2-yl]methanol by the same synthetic process as that for 

(28a) in Example 66, and without purification of this compound, 2-azidomethyl-1 -benzyl-5-(3,5-dichlorophenylthio)- 

4-isopropylimidazole (29e) was obtained by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.29 (d, J=10.5 Hz, 6H), 3.16 (sept, 1H), 4.44 (s, 2H), 5.20 (s, 2H), 6.67 (d, J=2.4 Hz, 

2H), 6.85-6.95 (m, 2H), 7.02 (t, J=2.4 Hz, 1H), 7.1-7.3 (m, 3H) 

IR (nujol) 2100 cm" 1 

[0208] Compound I-70 was obtained from 2-azidomethyl-1 -benzyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imida- 
zole (29e) by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.28 (d, J=6.9 Hz, 6H), 1.93 (b, 2H), 3.15 (sept, 1H), 3.93 (s, 2H), 5.19 (s, 2H), 6.69 
(s, 2H), 6.93 (d, J=7.8 Hz, 2H), 7.0 (s, 1H), 7.15-7.30 (m, 3H) 
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Example 71 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole (Compound 1-71 ) 

[0209] Compound 1-71 was obtained by the same synthetic process as that for Compound I-66 in Example 66. mp 
63-67 °C. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .20 (t, J=7.0 Hz, 3H), 1 .24 (d, J=7.0 Hz, 6H), 1 .85 (s, 2H), 3.09 (sept, 1 H), 3.96 (q, 
J=7.0 Hz, 2H), 3.99 (s, 2H), 6.81 (d, J=1.0 Hz, 2H), 7.10 (t, J=1.4 Hz, 1 H) 

Example 72 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-1 ,4-diisopropylimidazole (Compound I-72) 

[0210] Compound I-72 was obtained by the same synthetic process as that for Compound I-66 in Example 66. mp 
99-100 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .22 (d, J=6.8 Hz, 6H), 1 .43 (d, J=7.6 Hz, 6H), 3.07 (sept, 1 H), 4.02 (s, 2H), 4.61 -4.75 
(m, 1H), 6.80 (d, J=1.4 Hz, 2H), 7.10 (t, J=1.2 Hz, 1H) 

Example 73 

Synthesis of 2-aminomethyl-5-(3-chlorophenylthio)-1 -ethyl-4-isopropylimidazole (Compound I-73) 

[0211] Compound I-73 was obtained by the same synthetic process as that for Compound I-66 in Example 66. Oil. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1.19 (t, J=7.4 Hz, 3H), 1.24 (d, J=7.6 Hz, 6H), 2.1 (b, 2H), 3.13 (sept, 1H), 3.97 (q, 
J=7.4 Hz, 2H), 3.99 (s, 2H), 6.80-7.19 (m, 4H) 

Example 74 

Synthesis of 2-aminomethyl-4-isopropyl-1 -methyl-5-phenylthioimidazole (Compound I-74) 

[021 2] 2-Chloromethyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole (28i) was obtained from [(4-isopropyl-1 -me- 
thyl-5-phenylthio-1 H-imidazol-2-yl)methanol by the same synthetic process as that for (28a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .25 (d, J=7.2 Hz, 6H), 3.1 4(sept, 1 H), 3.53 (s, 3H), 4.50 (s, 2H), 6.91 -7.28 (m, 5H) 
[0213] 2-Azidomethyl-4-isopropyl-1-methyl-5-phenylthio-1 H-imidazole (29i) was obtained from 2-chloromethyl- 

4- isopropyl-1 -methyl-5-phenylthio-1 H-imidazole (28i) by the same synthetic process as that for (29a) in Example 66. 
Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .25 (d, J=7.0 Hz, 6H), 3.1 9 (sept, 1 H), 3.53 (s, 3H), 4.50 (s, 2H), 6.91 -7.27 (m, 5H) 
IR (nujol) 2096 cnr 1 

[0214] Compound I-74 was obtained by the same synthetic process as that for Compound I-66 in Example 66. Oil. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d, J=7.0 Hz, 6H), 1.52 (br, 2H), 3.18 (sept, 1H), 3.51 (s, 3H), 3.96 (s, 2H), 
6.93-7.28 (m, 5H) 

Example 75 

Synthesis of 2-aminomethyl-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole (Compound I-75) 

[0215] 2-Chloromethyl-1 -ethyl-4-isopropyl-5-phenylthioimidazole (28j) was obtained from [(1-ethyl-4-isopropyl- 

5- phenylthio)-1 H-imidazol-2-yl]methanol by the same synthetic process as that for (28a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .24 (d, J=7.0 Hz, 6H), 1 .25 (t, J=7.0 Hz, 3H), 3.1 7 (sept, 1 H), 4.04 (q, J=7.0 Hz, 2H), 
4.71 (s, 2H), 6.93-7.27 (m, 5H) 

[0216] 2-Azidomethyl-1-ethyl-4-isopropyl-5-phenylthio-1 H-imidazole (29j) was obtained from 2-chloromethyl- 
1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole (28j) by the same synthetic process as that for (29a) in Example 66. Oil. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1.21 (t, J=7.2 Hz, 3H), 1.25 (d, J=6.8 Hz, 6H), 3.17 (sept, 1H), 3.98 (q, J=7.2 Hz, 2H), 
4.49 (s, 2H), 6.92-7.27 (m, 5H)IR (nujol) 2094cm " 1 

[0217] Compound I-75 was obtained by the same synthetic process as that for Compound I-66 in Example 66. Oil. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1.17 (t, J=7.2 Hz, 3H), 1.24 (d, J=7.0 Hz, 6H), 1.65 (s, 2H), 3.16 (sept, 1H), 3.96 (s, 
2H), 3.97 (q, J=7.2 Hz, 2H), 6.94-7.25 (m, 5H) 
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Example 76 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazole (Compound I- 
76) 

[0218] 2-Chloromethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(2, 2, 2-trifluoroethyl)-1 H-imidazole (28k) was syn- 
thesized from [5-(3,5-dichlorophenylthio)-4-isopropyl-1-(2,2,2-trifluoroethyl)-1 H-imidazol-2-yl]methanol (Compound I- 
33) by the same synthetic process as that for (28a) in Example 66, and without purification of this compound, 2-azid- 
omethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(2, 2,2-trifluoroethyl)-1 H-imidazole (29k) was obtained by the same 
synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.26 (d, J=7.8 Hz, 6H), 3.10 (sept, 1H), 4.60 (s, 2H), 4.66 (q, J=8.6 Hz, 2H), 
6.76~6.78(m, 2H), 7.14 ~ 7.16 (m, 1H) 

[0219] Compound I-76 was obtained from 2-azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-4-(2,2,2-trifluoroe- 
thyl)-1 H-imidazole (29k) by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d, J=7.2 Hz, 6H), 3.09(sept, 1H), 4.10 (s, 2H), 4.85 (q, J=8.7 Hz, 2H), 
6.78 (d, J=1.8Hz, 2H), 7.13 (t, J=1.8 Hz, 1H) 

Example 77 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-1 -fluoromethyl-4-isopropylimidazole (Compound I-77) 

[0220] 2-Azidomethyl-5-(3,5-dichlorophenylthio)-1 -fluoromethyl-4-isopropyl-1 H-imidazole (291 ) was obtained by the 
same synthetic process as that for (29k) in Example 76. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d, J=7.2 Hz, 6H), 3.13 (sept, 1H), 4.60 (s, 2H), 5.97 (d, J=51.9 Hz, 2H), 
6.84 (d, J=1.5 Hz, 2H), 7.15 (t, J=1.5 Hz, 1H)IR (nujol) 2090 cm" 1 

[0221] Compound I-77 was obtained from 2-azidomethyl-5-(3,5-dichlorophenylthio)-1 -fluoromethyl-4-isopropyl-1 H- 
imidazole (291) by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .26 (d, J=6.9 Hz, 6H), 1 .61 (b, 2H), 3.13 (sept, 1 H), 4.1 0 (s, 2H), 6.05 (q, J=52.5 
Hz, 2H), 6.86 (d, J=1.2 Hz, 2H), 7.13 (m, 1H) 

Example 78 

Synthesis of 5-(3,5-dichlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -methyl-1 H-imidazole (Compound I-78) 

[0222] A mixture of 0.1 5 g (0.43 mmol) of 2-chloromethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imida- 
zole (28a), 1 ml of acetonitrile and 1 .5 ml of a 50% methylamine aqueous solution was stirred at room temperature for 
1 hour. The reaction mixture was concentrated under reduced pressure, and the residue was extracted with diethyl 
ether. The extract was washed with water and with saturated brine and dried over potassium carbonate. The solvent 
was distilled off under reduced pressure, and the residue was fractionated by silica gel chromatography (ethyl acetate: 
methylene chloride = 1 :4) to obtain 0.148 g of (Compound I-78) (yield 95%). Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .24 (d, J=6.8 Hz, 6H), 3.1 0(sept, 1 H), 3.56 (s, 2H), 3.59 (s, 2H), 6.75 (d, J=1 .6 
Hz, 2H), 7.10 (t, J=1.6 Hz, 1H) 

Example 79 

Synthesis of 2-{[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methylamino}ethanol (Compound I- 
79) 

[0223] Compound I-79 was obtained by the same synthetic process as that for Compound I-78 in Example 78. mp 
125-126 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .24 (d, J=7.0 Hz, 6H), 2.50(br, 2H), 2.91 (t, J=5.2 Hz, 2H), 3.11 (sept, 1 H), 3.49 
(s, 3H), 3.65 (t, J=5.2 Hz, 2H), 3.95 (s, 2H), 6.79 (d, J=1.8 
Hz, 2H),7.27 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 16 H 21 CI 2 N 3 OS) 


Calc. (%) 
Found (%) 


C51.34: H,5.65: N,11.23: S,8.57: CI, 18.94 
C51.00: H,5.67: N,11.03: 5,8.44: CI, 19.01 
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Example 80 

Synthesis of [5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazol-2-yl]acetic acid (Compound I-80) 

[0224] In 13.6 ml of dry dimethylformamide was dissolved 4.75 g (13.6 mmol) of 2-chloromethyl-5-(3,5-dichlorophe- 
nylthio)-4-isopropyl-1 -methyl-1 H-imidazole (28a) and 1 .0 g of potassium cyanide (97.5%), and the mixture was stirred 
with heating at 70 to 75 °C for 24 hours. The reaction mixture was concentrated under reduced pressure, and to the 
residue, water was added. The mixture was extracted with diethyl ether, and the organic layer was washed with water 
3 times and dried over magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was 
fractionated by silica gel chromatography (ethyl acetate:methylene chloride = 1 :9 to 4) to obtain 2.43 g of [5-(3,5-dichlo- 
rophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]acetonitrile (Compound l-80a) (yield 53%). 
mp 103-105 °C . 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .24 (d, J=7.0 Hz, 6H), 3.12 (sept, 1 H), 3.59 (s, 3H), 3.97 (s, 2H), 6.81 (d, J=1 .8 
Hz, 2H), 7.14 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 15 H 15 CI 2 N 3 S) 


Calc. (%) 
Found (%) 


C52.95: H,4.44: N, 12.35: 
C52.90: H,4.48: N, 12.28: 


S,9.42: 
S,9.49: 


CI, 20.84 
Cl,20.78 



[0225] Methanol (12 ml) suspension of 1 .0 g (2.9 mmol) of [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imi- 
dazol-2-yl]acetonitrile (Compound l-80a) was saturated with dry hydrogen chloride gas under ice-cooling with stirring, 
and the mixture was bubbled with hydrogen chloride gas at room temperature for 30 minutes. The reaction mixture 
was heated at 60 °C, into which hydrogen chloride gas was blown for 30 minutes, and the reaction mixture was left 
overnight. The solvent was distilled off under reduced pressure, and to the residue, a saturated aqueous sodium hy- 
drogen carbonate solution was added to neutralize. The mixture was extracted with diethyl ether. The organic layer 
was washed with brine and dried over magnesium sulfate, and the solvent was distilled off under reduced pressure. 
The residue was crystallized from isopropyl ether, and 0.68 g of methyl [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -me- 
thyl-1 H-imidazol-2-yl]acetate (33) was obtained. The mother liquor of crystallization was purified by silica gel chroma- 
tography (ethyl acetate:methylene chloride = 1 :4), to give 0.26 g of (33). The total yield was 0.94 g (yield 87%), recrys- 
tallized from n-hexane, mp 110-111 °C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .24 (d, J=7.2 Hz, 6H), 3.11 (sept, 1H), 3.47 (s, 3H), 3.75 (s, 3H), 3.92 (s, 2H), 
6.78 (d, J=1.8 Hz, 2H), 7.11 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 16 H 18 CI 2 N 2 0 2 S) 


Calc. (%) | C, 51. 48: H,4.86: N,7.50: 
Found (%) | C,51.42: H,4.85: N,7.56: 


S,8.59: 
S,8.61: 


CI, 18. 99 
CI, 18.80 



[0226] A mixture of methanol (1 ml), 0.10 g of methyl [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol- 
2-yl]acetate (33) and 1 N-sodium hydroxide (0.32 ml) was stirred at room temperature for 1.5 hours. To the reaction 
mixture was added 0.32 ml of 1 N-hydrochloric acid to yield crystals, which were filtered, washed with water and then 
with chilled methanol to obtain 87 mg of the target compound (Compound I-80) (yield 90%). mp 1 1 8 °C (degradation). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d, J=7.2 Hz, 6H), 3.15(sept, 1H), 3.50 (s, 3H), 3.88 (s, 2H), 5.70 (b, 1H), 
6.83 (d, J=1.8 Hz, 2H), 7.26 (t, J=1.8 Hz, 1 H) 



Elementary analysis (C 15 H 16 CI 2 N 2 0 2 S) 


Calc. (%) 
Found (%) 


C, 50.15: H,4.49: N,7.80: S,8.93: CI, 19. 74 
C50.17: H,4.53: N,7.87: S,9.06: CI, 19.61 



Example 81 

Synthesis of 2-(2-carbamoyloxy)ethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (Compound 1-81 ) 

[0227] To a suspension of 0.08 g (2.1 mmol) of lithium aluminium hydride in dry diethyl ether was added dropwise 
in nitrogen gas a solution of 0.766 g (2.05 mmol) of methyl [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imida- 
zol-2-yl]acetate (33) in diethyl ether (10 ml) under ice-cooling over 10 minutes with stirring. The reaction mixture was 
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stirred at the same temperature for 0.5 hours and at room temperature for 1 hour, and then, there was added ice-water. 
The ether layer was separated by decantation, and the aqueous layer was extracted with diethyl ether. The ether 
extracts were combined, dried over magnesium sulfate, and the solvent was distilled off under reduced pressure. The 
residue was recrystallized from isopropyl ether, and filtered to give 0.58 g of 2-[5-(3,5-dichlorophenylthio)-4-isopropyl- 
1-methyl-1H-imidazol-2-yl]ethanol (Compound 1-81 a) (yield 82%). 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .22 (d, J=7.0 Hz, 6H), 2.88 (t, J=5.8 Hz, 2H), 3.08 (sept, 1 H), 3.42 (s, 3H), 4.09 (t, 
J=5.8 Hz, 2H), 4.70 (b, 1H), 6.81 (d, J=1.8 Hz, 2H), 7.12 (t, J=1.8 Hz, 1 H) 



Elementary analysis (C 15 H 18 CI 2 N 2 OS) 



Calc. (%) 
Found (%) 



C52.18: H,5.25: N,8.11: S,9.29: Cl,20.53 
C, 52.08: H,5.28: N,8.10: S,9.34: Cl,20.31 



[0228] Compound 1-81 was obtained from 2-[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]etha- 
nol (Compound 1-81 a) by the same synthetic process as that for Compound 1-41 in Example 41 . mp 1 77-1 78°C. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1.23 (d, J=6.8 Hz, 6H), 3.10 (sept, 1H), 3.12 (t, J=6.8 Hz, 2H), 3.48 (s, 3H), 4.43 (t, 
J=6.8Hz, 2H), 4.65 (b, 2H), 6.80 (d, J=1 .8 Hz, 2H), 7.26 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 1 


6 H 19 CI 2 N 3 0 2 S) 






Calc. (%) | C49.49: 
Found (%) I C,49.28: 


H,4.93: N, 10.82: 
H,4.92: N, 10.84: 


S,8.26: 
S,8.33: 


CI, 18.26 
CI, 18.05 



Example 82 



Synthesis of 2-(2-aminoethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (Compound I-82) 

[0229] 2-(2-Chloroethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (37) was obtained from 
(Compound I-8) by the same synthetic process as that for (28a) in Example 66. mp 1 01 -1 02 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .23 (d, J=7.0 Hz, 6H), 3.11 (sept, 1 H), 3.23 (t, J=7.0 Hz, 2H), 3.50 (s, 3H), 3.92 
(t, J=7.0Hz, 2H), 6.77 (d, J=1.8 Hz, 2H), 7.10 (t, J=1.8 Hz, 1 H) 



Elementary analysis (C 15 H 17 CI 3 N 2 S) 


Calc. (%) 
Found (%) 


C, 49.53: H,4.71: N,7.70: S,8.82: Cl,29.24 
C49.40: H,4.74: N,7.74: S,8.86: Cl,28.94 



[0230] 2-(2-Azidoethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (38) was obtained from (37) 
by the same synthetic process as that for (29a) in Example 66. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.24 (d, J=7.0 Hz, 6H), 3.01 (t,J=6.8 Hz, 2H), 3.11 (sept, 1H), 3.48 (s, 3H), 3.76 (t, 
J=6.8 Hz, 2H), 6.80 (d, J=1.8 Hz, 2H), 7.11 (t, J=1.8 Hz, 1H) 

[0231 ] 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-2-vinyl-1 H-imidazole (37') was obtained as a by-product, mp 
124-125 °C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.27 (d, J=6.8 Hz, 6H), 3.13 (sept, 1H), 3.53 (s, 3H), 5.55 (dd, J=11.2 Hz, 1.5 Hz, 
1 H), 6.28 (dd, J=1 7.2 Hz, 1 .5 Hz, 1 H), 6.65 (dd, J=1 7.2 Hz, 1 1 .2 Hz, 1 H), 6.81 (d, J=1 .8 Hz, 2H), 7. 1 1 (t, J=1 .8 Hz, 1 H) 
[0232] Compound I-82 was obtained from (38) by the same synthetic process as that for Compound I-66 in Example 
66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.24 (d, J=7.0 Hz, 6H), 1.60 (b, 2H), 2.88 (t, J=7.0 Hz, 2H), 3.10 (sept, 1H), 3.14 (t, 
J=6.8Hz, 2H), 6.79 (d, J=1 .8 Hz, 2H), 7.10 (t, J=1.8 Hz, 1H) oxalate of Compound I-82. mp 160-161 °C 



Elementary analysis (C 15 H 19 CI 2 N 2 S- C 2 H 2 0 4 ) 


Calc. (%) 
Found (%) 


C, 47.01: H,4.87: N,9.67: S,7.38: CI, 16. 32 
C47.08: H,4.88: N,9.81: S,7.45: CI, 16.04 
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Example 83 



Synthesis of 2-(N-acetylaminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (Compound I-83) 

[0233] In pyridine (1 ml) was dissolved 220 mg (0.67 mmol) of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl- 
1 -methyl-1 H-imidazole (30a), followed by dropwise addition of 82 mg (0.80 mmol) of acetic anhydride at room temper- 
ature with stirring, and the reaction mixture was left overnight. The reaction mixture was concentrated under reduced 
pressure, and the residue was extracted with ethyl acetate. The extract was washed with a saturated aqueous sodium 
hydrogen carbonate solution and then with water, and dried over sodium sulfate. The solvent was distilled off under 
reduced pressure, and this crude product was washed with n-hexane, and filtered to give 210 mg of Compound I-83 
(yield 84%). mp 139-1 41 °C. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.24 (d, J=7.2 Hz, 6H), 2.07 (s, 3H), 3.12 (sept, 1H), 3.52 (s, 3H), 4.55 (d, J=3.4 Hz, 
2H), 6.60 (b, 1H), 6.80 (d, J=2.0 Hz, 2H), 7.13 (t, J=2.0 Hz, 1H) 



Elementary analysis (C 16 H 19 CI 2 N 3 OS) 


Calc. (%) 
Found (%) 


C50.05: H,5.50: N.10.74: S,8.28: CI, 18. 15 
C50.40: H,5.02: N, 10.86: S,8.38: CI, 17. 77 



Example 84 



Synthesis of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-methylamidinomethyl-1 H-imidazole (Compound I-84) 

[0234] To a solution of 101 mg (0.30 mmol) of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H- 
imidazole (30a) in methanol (2 ml) was added 18.5 mg (0.15 mmol) of ethyl N-methylacetoimidate hydrochloride at 
room temperature with stirring, and the mixture was stirred at room temperature for 3 hours, and left overnight. To the 
reaction mixture was added a saturated aqueous sodium hydrogen carbonate solution to neutralize, and the reaction 
mixture was concentrated under reduced pressure. Methanol (10 ml) was added to the residue, and the mixture was 
concentrated under reduced pressure. This procedure was repeated 3 times, and to the residue, methanol was added. 
The insoluble material was filtered, and the filtrate was purified by silica gel chromatography (0.5% ammonia/methanol) 
to obtain 35 mg of (Compound I-84) (yield 63%). mp 176-178°C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .85 (d, J=7.2 Hz, 6H), 2.1 0 (s, 3H), 3.55 (s, 3H), 4.52 (s, 2H), 6.78 (d, J=1 .8 Hz, 2H), 
7.12 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 16 H 20 Cl2 N 4 S ) 


Calc. (%) 
Found (%) 


C49.34: 
C48.90: 


H,5.70: 
H,5.13: 


N, 14.39: 
N, 14.02: 


S,8.23: 
S,8.21: 


CI, 18.27 
CI, 18.28 



Example 85 



Synthesis of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-methylaminomethyl-1 H-imidazole (Compound I-85) 

[0235] To a solution of 206 mg (0.76 mmol) of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H- 
imidazole (30a) and 100 mg (1.14 mmol) of triethylamine in methylene chloride (3 ml) was added dropwise 190 mg 
(0.91 mmol) of trifluoroacetatic anhydride with stirring under ice-cooling, and the mixture was stirred at room temper- 
ature. After disappearance of the starting materials on TLC, water was added to the reaction mixture and extracted 
with diethyl ether. The organic layer was washed with 1 N-hydrochloric acid, a saturated aqueous sodium hydrogen 
carbonate solution and water, and dried over magnesium sulfate. The solvent was concentrated under reduced pres- 
sure, and the residue was purified by silica gel chromatography (ethyl acetate: methylene chloride = 1 :4) to obtain 315 
mg of 5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-2-trifluoroacetylaminomethyl-1 H-imidazole (40c) (yield 97%). 
Recrystallized from isopropyl ether, mp 157-158°C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.24 (d, J=7.0 Hz, 6H), 3.12(sept, 1H), 3.50 (s, 3H), 4.62 (d, J=5.0 Hz, 2H), 
6.78 (d, J=1.6Hz, 2H), 7.14 (t, J=1.6 Hz, 1H), 7.85 (b, 1H) 



Elementary analysis (C 16 H 16 CI 2 F 3 N 3 OS) 



Calc. (%) j C,45.08: H,3.78: N,9.86: S,7.52: CI, 16.63: F,13.37 
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Elementary analysis (C 16 H 16 CI 2 F 3 N 3 OS) 



Found (%) I C44.90: H,3.87: N,9.87: S,7.64: CI, 16.38: R13.16 



[0236] To a solution of 286 mg (0.67 mmol) of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-trifluoroacetylami- 
nomethyl-1 H-imidazole (40c) in dry dimethylformamide (2 ml) was added 32 mg (0.80 mmol) of 60% sodium hydride 
under a stream of nitrogen, and the mixture was stirred under ice-cooling for 10 minutes. Then, 115 mg (0.80 mmol) 
of methyl iodide was added, and the mixture was stirred at room temperature for 3 hours. To the reaction mixture, an 
aqueous solution of ammonium chloride was added, and the reaction was completed. The mixture was extracted with 
ethyl acetate, and the extract was washed with brine 3 times and dried over magnesium sulfate. The solvent was 
distilled off under reduced pressure, and the residue was purified by silicagel chromatography (ethyl acetate:methylene 
chloride = 1 :4) to obtain 232 mg of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-(N-trifluoroacetyl-N-methyl)ami- 
nomethyl-1 H-imidazole (40d) (yield 79%). Oil. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.25 (d, J=6.8 Hz, 6H), 3.12(sept, 1H), 3.20 (m, 3H), 3.51 (s, 3H), 4.83 (s, 2H), 
6.74 (d, J=1.8 Hz, 2H), 7.13 (t, J=1.8 Hz, 1 H) 

[0237] A mixture of 225 mg (0.51 mmol) of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-(N-trifluoroacetyl-N- 
methyl)aminomethyl-1 H-imidazole (40d), 2 ml of methanol and 1 ml of N-sodium hydroxide was stirred at room tem- 
perature for 30 minutes. The reaction mixture was concentrated under reduced pressure to remove methanol. The 
residue was extracted with diethyl ether, and the organic layer was washed with brine and dried over potassium car- 
bonate. The solvent was distilled off under reduced pressure, and 1 75 mg of Compound I-85 was obtained as oil (yield 
100%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.24 (d, J=7.0 Hz, 6H), 2.49 (s,3H), 3.11 (sept, 1H), 3.54 (m, 3H), 3.87 (s, 2H), 6.78 
(d, J=1 .8Hz, 2H), 7.1 0 (t, J=1 .8 Hz, 1 H) 



Example 86 



Synthesis of 2-diaminomethylenemethylaminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methylimidazole 
(Compound I-86) 

[0238] A solution of 100 mg (0.292 mmol) of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methylimida- 
zole (30a), 97 mg (0.35 mmol) of N,N-di(t-butoxycarbonyl)thiourea and 67 mg (0.35 mmol) of EDC in dry dimethylfor- 
mamide (0.3 ml) was stirred at room temperature overnight. To the reaction mixture was added water, extracted with 
diethyl ether, and the extract was washed with brine and dried over magnesium sulfate. The solvent was distilled off 
under reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetate :n-hexane = 1 :2) to 
obtain 165 mg of an addition product 2-[(N,N'-di-t-butoxycarbonyl)-guanidinomethyl]-5-(3,5-dichlorophenylthio)-4-iso- 
propyl-1-methyl-1 H-imidazole (40f) (yield 100%). Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d, J=6.8 Hz, 6H), 1.50 and 1.51 (s X2 18H), 3.11 (sept, 1H), 3.53 (s, 3H), 4.72 
(d, J=5.2 Hz, 2H), 6.78 (d, J=1.8 Hz, 2H), 7.11 (t, J=1.8 Hz, 1H), 11.43 (b, 1H) 

[0239] A solution of 150 mg of 2-[(N,N'-di-t-butoxycarbonyl) guanidinomethyl]-5-(3,5-dichlorophenylthio)-4-isopropyl- 
1-methyl-1 H-imidazole (40f) in trifluoroacetic acid (1.5 ml) was stirred at room temperature for 1 hour. The reaction 
mixture was concentrated under reduced pressure, the residue was dissolved to ethyl acetate, washed with N-sodium 
hydroxide 3 times, and the organic layer was dried over potassium carbonate. The solvent was distilled off under 
reduced pressure, and 66 mg of the target compound (Compound I-86) was obtained as oil (yield 68%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.17 (d, J=7.0 Hz, 6H), 3.08(sept, 1H), 3.53 (s, 3H), 4.37 (s, 2H), 6.35 (b, 2H), 
6.78 (d, J=1.8 Hz, 2H), 7.12 (t, J=1.8 Hz, 1 H) 



Example 87 



Synthesis of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-methanesulfonylaminomethyl-1 -methyl-1 H-imidazole 
(Compound I-87) 

[0240] Compound I-87 was obtained by the same synthetic process as that for Compound I-86 in Example 86, using 
30a as a starting material, mp 1 1 6-1 1 8°C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .22 (d, J=7.0 Hz, 6H), 3.11 (sept, 1 H), 3.54 (s, 3H), 4.45 (d, J=5.8 Hz, 2H), 5.38 
(b, 1H), 6.80 (d, J=1.8 Hz, 2H), 7.14 (t, J=1.8 Hz, 1H) 
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Elementary analysis (C 15 H 19 Cl2N30 2 S2) 


Calc. (%) 
Found (%) 


C44.12: H,4.69: N.10.29: S,15.72: 01,17.36 
C44.08: H,4.68: N, 10.24: S,15.60: Cl,17.29 



Example 88 

Synthesis of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-p-toluenesulfonylaminomethyl-1 H-imidazole 
(Compound I-88) 



[0241] Compound I-88 was obtained by the same synthetic process as that for Compound I-86 in Example 86, using 
30a as a starting material, mp 85-87 °C. 

1 H - NMR (CDCI 3 -TMS) 5ppm: 1.14 (d, J=7.0 Hz, 6H), 2.44 (s, 3H), 3.04 (sept, 1H), 3.50 (s, 3H), 4.14 (d, J=5.4 Hz, 
2H),6.03 (b, 1H), 6.77 (d, J=1.6 Hz, 2H), 7.13 (t, J=1 .6 Hz, 1H), 7.29 (d, J=8.2 Hz, 2H), 7.72 (d, J=8.2, 2H) 



Elementary analysis (C 21 


H23CI2N3O2S2) 






Calc. (%) | C,52.20: 
Found (%) | C52.20: 


H,5.02: N,8.36: 
H,5.03: N,8.37: 


S,12.76: 
S,12.43: 


CI, 14.11 
CI, 13.91 



Example 89 

Synthesis of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-(N-methylthiocarbamoyl)aminomethyl-1 H-imidazole 
(Compound I-89) 

[0242] Compound I-89 was obtained by the same synthetic process as that for Compound I-44 in Example 44, using 
30a as a starting material, mp 1 88-1 90 °C . 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.21 (d, J=7.0 Hz, 6H), 3.04(d, J=4.8 Hz, 3H), 3.13 (sept, 1H), 3.58 (s, 3H), 
4.85 (d, 2H), 6.82 (d, J=1.6 Hz, 2H), 7.14 (t, J=1 .6 Hz, 1 H) 



Elementary analysis (C 16 H 2 oCl2N 4 S2) 


Calc. (%) | C47.64: H,5.00: N, 13.89: 
Found (%) | C, 47.66: H,5.05: N, 13.77: 


S.15.90: 
S, 15.88: 


Cl,17.58 
Cl;17.55 



Example 90 



Synthesis of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-ureidomethyl-1 H-imidazole (Compound I-90) 



[0243] Compound I-90 was obtained by the same synthetic process as that for Compound 1-41 in Example 41 , using 
Compound I-85 as a starting material. Physical properties of the intermediate, mp 163-1 65 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.28 (d, J=7.2 Hz, 6H), 3.13(sept, 1H), 3.59 (s, 3H), 4.72 (d, J=5.8 Hz, 2H), 6.82 (d, 
J=1.8Hz, 2H), 7.15 (t, J=1.8 Hz, 1H), 8.53 (b, 1H), 8.65 (b, 1H) 
Physical properties of Compound I-90, mp 192-194°C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .21 (d, J=7.2 Hz, 6H), 3.11 (sept, 1 H), 3.53 (s, 3H), 4.50 (d, J=5.8 Hz, 2H), 4.85 (b, 
2H), 6.32 (b, 1H), 6.80 (d, J=1.8 Hz, 2H), 7.26 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 15 H 18 CI 2 N 4 OS) 



Calc. (%) 
Found (%) 



0,48.26: 
0,48.21: 



H,4.86: 
H,4.91: 



N, 15.01: 
N.14.85: 



S, 8.59: 
S,8.51: 



01,18.99 
01,18.85 
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Example 91 

Synthesis of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-methoxycarbonylaminomethyl-1 H-imidazole 
(Compound 1-91) 

[0244] Compound 1-91 was obtained by the same synthetic process as that for Compound I-84 in Example 84, using 
30a as a starting material, mp 138-139 °C. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .23 (d, J=7.0 Hz, 6H), 3.1 0(sept, 1 H), 3.54 (s, 3H), 3.71 (s, 3H), 4.50 (d, J=5.6 
Hz, 2H), 5.75 (b, 1H), 6.79 (d, J=1 .8 Hz, 2H), 7.12 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 16 H 19 CI 2 N 3 0 2 S) 


Calc. (%) 
Found (%) 


C49.49: H,4.93: N, 10.82: S,8.26: CI, 18.26 
C49.18: H,4.92: N, 10.53: S,8.27: CI, 18.64 



Example 92 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-yl)methyl-1 H-imidazole 
(Compound I-92) 



[0245] Compound 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 -(pyridin-3-yl)methyl-1 H- 
imidazole (1 7ab) was obtained from (1 6b) by the same synthetic process as that for (1 7b) in Reference Example 2. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.27 (d, J=7.0 Hz, 6H), 3.10(sept, 1H), 3.79 (s, 3H), 4.48 (s, 2H), 4.64 (s, 2H), 
5.16 (s,2H), 6.61 (d, J=1.2 Hz, 2H), 6.84 (d, J=8.6 Hz, 2H), 7.02-7.07(m, 2H), 7.16 - 7.26 (m, 5H), 8.34 (b, 2H) 
[0246] Compound [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-yl)methyl-1 H-imidazol-2-yl]methanol (1 2ad) 
was obtained from (1 7ad) by the same synthetic process as that for Compound I-8 in Reference Example 2. mp 1 36-1 39 
°C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.23 (d, J=6.9 Hz, 6H), 3.15(sept, 1H), 3.81 (s, 3H), 4.39 (s, 3H), 4.80 (s, 2H), 
5.27 (s,2H), 6.20 (s, 2H), 6.88 (d, J=8.7 Hz, ), 7.02 (s, 1 H), 7.1 0 ~ 7.24 (m, 1 H), 7.35- 7.38 (m, 1 H), 8.40- 8.42 (m, 1 H) 



Elementary analysis (C 19 H 19 CI 2 N 3 OS) 


Calc. (%) 
Found (%) 


C55.89: H,4.69: N, 10.29: S,7.85: CI, 17.36 
C55.78: H,4.79: N, 10.20: S,7.88: CI, 17.60 



[0247] 2-(N-chloroacetylcarbamoyloxy)methyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-yl)methyl-1 H-imi- 
dazole (22ad) was obtained from (12ad) by the same synthetic process as that for (22) in Example 45. Oil. 

1 H - NMR (CDCI3 -TMS) 5ppm: 1.31 (d, J=8.1 Hz, 6H), 3.17 (sept, 1H), 4.35 (s, 2H), 5.03 (s, 2H), 5.33 (s, 2H), 
6.68 (s, 2H), 7.08 (s, 1 H), 7.25 - 7.29 (m, 2H), 8.34- 8.35 (m, 1 H), 8.46 - 8.48 (m, 1 H) 

[0248] Compound I-92 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 
152-155°C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.28 (d, J=7 Hz, 6H), 3.15 (sept, 1H), 4.63 (b, 2H), 5.23 (s, 2H), 5.24 (s, 2H), 6.64 
(d, J=1 .6 Hz, 2H), 7.04 (d, J=1 6 Hz, 1 H), 7.04-7.26 (m, 4H), 8.30 (d, J=0.8Hz, 1 H), 8.41 , 8.42 (dd, J=4.6 Hz, 1 .2 Hz, 1 H) 



Elementary analysis (C 2 oH 2 oCl2 N 4 0 2 S ) 



Calc. (%) 
Found (%) 



C53.22: H,4.47: N, 12.41: S,7.00: CI, 15.71 
C52.96: H,4.52: N, 12.13: S,7.00: CI, 15.80 



Example 93 



Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-yl)methyl-1 H-imidazole 
(Compound I-93) 



[0249] 2-Benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-yl)methyl-1 H-imidazole (1 7ae) was 
obtained from (16a) by the same synthetic process as that for (17a) in Reference Example 1. Oil. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .28 (d, J=7 Hz, 6H), 3.12 (sept, 1 H), 4.53 (s, 2H), 4.77 (s, 2H), 5.32 (s, 2H), 6.31 (d, 
J=1 .8 Hz, 2H), 6.73 (d, J=7.8 Hz, 1 H), 6.94 (t, J=1 .8 Hz, 1 H), 6.95-7.03 (m, 2H), 7.27-7.36 (m, 6H), 8.40-8.43 (m, 1 H) 
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[0250] [5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-2-yl) methyl-1 H-imidazol-2-yl]methanol (12ae) was ob- 
tained from (1 7ae) by the same synthetic process as that for (1 2a) in Reference Example 1 . mp 1 45-1 46°C. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.22 (d, J=7.0 Hz, 6H), 3.07(sept, 1H), 4.91 (d, J=5.8 Hz, 2H), 5.34 (t, J=5.8 
Hz, 1H), 6.41 (d, J=2 Hz, 2H), 6.91 (t, J=2 Hz, 1H), 7.05 - 7.13 (m, 2H), 7.32 - 7.37 (m, 1H), 8.43-8.47 (m, 1H) 



Elementary analysis (C 19 H 19 CI 2 N 3 OS) 


Calc. (%) 
Found (%) 


C55.89: H,4.69: N, 10.29: S,7.85: CI, 17.36 
C55.83: H,4.82: N, 10.11: S,7.78: CI, 17.08 



[0251] The title Compound I-93 was obtained from (12ae) by the same synthetic process as that for Compound I- 
45 in Example 45. mp 127-130 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.28 (d, J=6.9 Hz, 6H), 3.13(sept, 1H), 4.62 (b, 2H), 5.32 (s, 2H), 5.36 (s, 2H), 
6.62 (s,2H), 6.78 (d, J=7.8 Hz, 1H), 6.95 (s, 1H), 7.02-7.07 (m, 1H), 7.38- 7.44 (m, 1H), 8.43- 8.46 (m, 1H) 



Elementary analysis (C 2 oH 2 oCl2 N i 0 2 S ) 


Calc. (%) 
Found (%) 


C53.22: H,4.47: N, 12.41: S.7.00: CI, 15.71 
C53.23: H,4.51: N, 12.36: S,6.98: CI, 15.45 



Example 93' 

Synthesis of 2-carbanioyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazole 
(Compound I-93') 

[0252] 2-Benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazole (1 7af) was 
obtained from (16a) by the same synthetic process as that for (17a) in Reference Example 1. 

[0253] [5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-4-yl) methyl-1 H-imidazol-2-yl]methanol (12af) was ob- 
tained from (1 7af) by the same synthetic process as that for (1 2a) in Reference Example 1 . mp 1 37-1 39 °C. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1.27 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H), 4.75 (s, 2H), 5.26 (s, 2H), 6.66 (d, J=2 Hz, 
2H), 6.87 (dd, J=1.6 Hz, 6Hz, H), 7.05 (t, J=2.4 Hz, H), 8.44 (dd, J=1.6 Hz, 6Hz, H) 



Elementary analysis (C 19 H 19 CI 2 N 3 OS) 


Calc. (%) 
Found (%) 


C,55.89: H,4.69: N, 10.29: S,7.85: CI, 17.36 
C55.92: H,4.74: N, 10.24: S,7.64: CI, 17.09 



The 2HCI salt of (12af): mp 223-235 °C (dec). 

[0254] 2-(N-(chloroacetyl)carbamoyloxy)methyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-4-yl)methyl-1 H- 
imidazole (22af) was obtained from (12af) by the same synthetic process as that.for (22) in Example 45. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.32 (d, J=7.0 Hz, 6H), 3.17(sept, 1H), 4.30 (s, 2H), 5.28 (s, 2H), 5.31 (s, 2H), 
6.71 (d, J=1.4 Hz, 2H), 6.82 (d, J=5.8 Hz, 2H), 7.05 (t, J=1.4 Hz, 1H), 8.20 (b, 1H), 8.49 (d, J=5.4 Hz, 2H) 
[0255] The title Compound I-93' was obtained from (1 2af) by the same synthetic process as that for Compound I-45 
in Example 45. mp 88 °C (dec). 

^H - NMR (CDCI3 - TMS) 5 ppm: 1 .32 (d, J=6.9 Hz, 6H), 3.1 7(sept, 1 H), 4.53 (b, 2H), 5.21 (s, 2H), 5.27 (s, 2H), 
6.69 (d, J=1.6 Hz, 2H), 6.82 (d, J=5.2 Hz, 2H), 7.06 (t, J=1.6 Hz, 1H), 8.46 (b, 2H), 



Elementary analysis (C 2 oH 2 oCl2 N 4 0 2 S ■ 0. 5H 2 0 ) 


Calc. (%) 
Found (%) 


C52.16: H,4.61: N, 12.17: S,6.96: CI, 15.42 
C52.45: H,4.72: N,11.73: S,7.08: CI, 14. 81 



The 2HCI salt of Compound I-93': mp 214-222 °C (dec). 
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Example 94 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-yl)methyl-1 H-imidazole (Compound I- 
94) 

5 

[0256] 2-Azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-yl)methyl-1 H-imidazole (29ad) was ob- 
tained from (12ae) by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.28 (d, J=6.8 Hz, 6H), 3.15 (sept, 1H), 4.50 (s, 2H), 5.20 (s, 2H), 6.65 (d, J=1.8 Hz, 
2H), 7.06 (t, J=1.8 Hz, 1H), 7.06 - 7.27 (m, 2H), 8.36 (b, 1H), 8.45 (b, 1 H) 
10 |R (film) 21 00 cm- 1 

[0257] Compound I-94 was obtained from (29ad) by the same synthetic process as that for (30a) in Example 66. 
mp 99-103 °C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.28 (d, J=6.6 Hz, 6H), 3.14 (sept, 1H), 3.99 (s, 2H), 5.26 (s, 2H), 6.67 (s, 2H), 
7.04 (s, 1H), 7.11-7.20 (m, 1H), 7.25-7.35 (m, 1H), 8.37 (d, J=0.9 Hz,1H) 8.43 (d, J=6.6 Hz, 1 H) 



Elementary analysis (C 1 


9 H 20 CI 2 N, 


; OS ■ 0.2 ■ 


H 2 0) 


Calc. (%) | C, 55.53: 
Found (%) | C, 55.46: 


H,5.00: 
H,4.96: 


N, 13.63: 
N, 13.57: 


S,7.80 
S,7.60 



20 

Example 95 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-yl)methyl-1 H-imidazole (Compound I- 
95) 

25 

[0258] 2-Azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-yl)methyl-1 H-imidazole (29ae) was ob- 
tained from (12ae) by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.28 (d, J=6.9 Hz, 6H), 3.15(sept, 1H), 4.69 (s, 2H), 5.29 (s, 2H), 6.60 (s, 2H), 
6.83 (d, J=7.8 Hz, 1H), 6.95 (s, 1H), 7.06- 7.10 (m, 1H), 7.39-7.45 (m, 1H), 8.46- 8.49 (m, 1H) 
30 IR (film) 21 00 cm- 1 

[0259] Compound I-95 was obtained from (29ae) by the same synthetic process as that for (30a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.26 (d, J=6.9 Hz, 6H), 3.12(sept, 1H), 4.01 (s, 2H), 5.05 (s, 2H), 6.60 (s, 2H), 
6.85 (d, J=7.8 Hz, 1H), 6.95 (s, 1H), 7.02- 7.10 (m, 1H), 7.22-7.28 (m, 1H), 7.38- 7.43 (m, 1H) 

35 Example 95' 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazole (Compound I- 
95') 

40 [0260] 2-Azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-4-yl)methyl-1 H-imidazole (29af) was ob- 
tained from (12af) by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .31 (d, J=6.8 Hz, 6H), 3.1 8(sept, 1 H), 4.47 (s, 2H), 5.20 (s, 2H), 6.69 (d, J=1 .8 
Hz, 2H), 6.82 (d, J=5.6 Hz, 2H), 7.06 (t, J=1 .8 Hz, 1 H), 8.47(b, 2H) IR (film) 2080 cm " 1 

[0261 ] Compound I-95' was obtained from (29af) by the same synthetic process as that for (30a) in Example 66. Oil. 
45 1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .30 (d, J=8.2 Hz, 6H), 3.1 6(sept, 1 H), 3.95 (s, 2H), 5.25 (s, 2H), 6.71 (d, J=1 .2 

Hz, 2H), 6.83 (d, J=4.8 Hz, 2H), 7.04 (t, J=1.2 Hz, 1H), 8.42- 8.48 (m, 1H) 
The 3HCI salt of Compound l-95':m.p. 252-260°C (dec). 



Elementary analysis (C 19 H 20 CI 2 N 4 S ■ 3HCI ■ 1.3 H 2 0) 

C42.25: H,4.78: N, 10.37: S,5.94: CI, 32. 82 
C42.07: H,4.67: N, 10.55: S,5.92: CI, 32.51 

Example 96 

55 

Synthesis of methyl 2-[1 ,2-dimethyl-5-(3,5-dimethylphenylthio)-1 H-imidazol-4-yl]propionate (Compound I-96) 
[0262] Heated was a solution of 7.0 g (3.2 mmol) of 5-(3,5-dimethylphenylthio)-2-methyl-1 H-imidazole (5b) in 37% 



Calc. (%) 
Found (%) 
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aqueous formaline (20 ml) at 120 °C for 15 hours in a sealed tube. The reaction mixture was dissolved in methanol/ 
methylene chloride, and the aqueous layer was separated off. The organic layer was dried over sodium sulfate, and 
the solvent was distilled off under reduced pressure. The residue was purified by silica gel chromatography (methanol: 
ethyl acetate = 2:98), and the crude product was washed with isopropyl ether to obtain 1.7 g of [5-(3,5-dimethylphe- 

5 nylthio)-2-methyl-1H-imidazol-4-yl]methanol (41 d) (yield 21%). mp 199-201 °C . 

1 H - NMR (DMSO-d6 - TMS) 5 ppm: 2.17 (s, 6H), 2.27 (s, 3H), 4.41 (m, 2H), 5.09 (b, 1 H), 6.74 (m, 3H), 12.16 (b, 1 H) 
[0263] In dry methylene chloride (85 ml) was dissolved 1 .7 g (6.8 mmol) of [5-(3,5-dimethylphenylthio)-2-methyl-1 H- 
imidazol-4-yl]methanol (41 d), followed by addition of 2.1 0 g (20.8 mmol) of triethylamine. To this solution, acetyl chloride 
was added dropwise with stirring under ice-cooling. At the same temperature, the mixture was stirred for 30 minutes, 

10 then, 8.3 ml of 6N hydrochloric acid was added, and the mixture was stirred at room temperature for 1 hour. To the 
reaction mixture was added a saturated aqueous sodium hydrogen carbonate solution to neutralize, and extracted with 
methylene chloride. The extract was washed with water and dried over sodium sulfate. The solvent was distilled off 
under reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetate) to obtain 1 .55 g of 
[5-(3,5-dimethylphenylthio)-2-methyl-1 H-imidazol-4-yl]methyl acetate (41b) as oil (yield 78%). 

15 1H - NMR (CDCI 3 - TMS) 5 ppm: 2.05 (s, 6H), 2.21 (s, 3H), 2.39 (s, 3H), 5.11 (s, 2H), 6.75 (s, 3H), 9.81 (b, 1 H) 

[0264] In 26 ml of dry dimethylformamide was dissolved 1 .33 g (4.6 mmol) of [5-(3,5-dimethylphenylthio)-2-methyl- 
1 H-imidazol-4-yl]methyl acetate (41b), followed by addition of 1.28 g (9.3 mmol) of anhydrous potassium carbonate 
and 715 mg (5.0 mmol) of methyl iodide, and the mixture was stirred at room temperature for 2 hours. To the reaction 
mixture, ice-water was added, extracted with diethyl ether, and the organic layer was washed with water and dried 

20 over sodium sulfate. The solvent was distilled off under reduced pressure, and this crude product was fractionated by 
silica gel chromatography (ethyl acetate) to obtain 510 mg of [5-(1 ,2-dimethyl-3,5-dimethylphenylthio)imidazol-4-yl] 
methyl acetate (42a) as oil (yield 37%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 2.05 (s, 6H), 2.23 (s, 3H), 2.46 (s, 3H), 3.46 (s, 3H), 5.13 (s, 2H), 6.65 (s, 2H), 6.65 
(s, 2H) 6.78 (s, 1H) 

25 [0265] In methanol (0.5 ml) was dissolved 500 mg (1 .6 mmol) of [5-(1 ,2-dimethyl-3,5-dimethylphenylthio)-1 H-imida- 
zol-4-yl]methyl acetate (42a), followed by addition of 4.9 ml of 1 M sodium methylate solution at room temperature, and 
the mixture was stirred for 30 minutes. To the reaction mixture, water was added, extracted with methylene chloride, 
the organic layer was washed with water and dried over sodium sulfate. The solvent was concentrated under reduced 
pressure, and the residue was recrystallized from ethyl acetate/isopropyl ether to obtain 398 mg of [1 ,2-dimethyl- 

30 5-(3,5-dimethylphenylthio)-1H-imidazol-4-yl]methanol (42b) (yield 93%). mp 198-199 °C. 1 H - NMR (CDCI 3 - TMS) 5 
ppm: 2.23 (s, 6H), 2.40 (b, 1H), 2.46 (s, 3H), 3.45 (s, 3H), 4.47 (s, 2H), 6.64 (s, 2H0, 6.78 (s, 1H) 
[0266] To 1.9 ml of thionyl chloride was added 370 mg (1.4 mmol) of [1 ,2-dimethyl-5-(3,5-dimethylphenylthio)-1 H- 
imidazol-4-yl]methanol (42b), and the mixture was heated at 70 °C for 3 hours. The reaction mixture was concentrated 
under reduced pressure. Ice-water and then a saturated aqueous sodium hydrogen carbonate solution were added to 

35 the reaction mixture to neutralize, and extracted with diethyl ether. The organic layer was washed with water and dried 
over sodium sulfate, and the solvent was concentrated under reduced pressure. The residue was purified by silica gel 
chromatography (ethyl acetate) to give 288 mg of 4-chloromethyl-1 ,2-dimethyl-5-(3,5-dimethylphenylthio)imidazole 
(42c) as oil (yield 73%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 2.25 (s, 6H), 2.48 (s, 3H), 3.46(s, 3H), 4.71 (s, 2H), 6.71 (s, 2H), 6.81 (s, 1H) 

40 [0267] In 5.6 ml of dry dimethylformamide was dissolved 280 mg (1.0 mmol) of 4-chloromethyl-1 ,2-dimethyl- 
5-(3,5-dimethylphenylthio)-1 H-imidazole (42c). Added was 98 mg (1.5 mmol) of potassium cyanide, and the mixture 
was heated at 50°C for 5 hours. To the reaction mixture, ice-water was added, extracted with diethyl ether, the extract 
was washed with water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, and the 
residue was purified by silica gel chromatography (ethyl acetate) to obtain 1 1 4 mg of [1 ,2-dimethyl-5-(3,5-dimethylphe- 

45 nylthio)-1 H-imidazol-4-yl]acetonitrile (42d) (yield 42%). mp 81 -82 °C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 2.24 (s, 6H), 2.47 (s, 3H), 3.47(s, 3H), 3.76 (s, 2H), 6.60 (s, 2H), 6.80 (s, 1H) 
[0268] In dry tetrahydrofuran (5 ml) was dissolved 49 mg (0.48 mmol) of diisopropylamine, and the solution was 
cooled to 0 °C. To this, 0.3 ml of 1 .62 M hexane solution of n-butyllithium was added under a stream of nitrogen, and 
the mixture was stirred for 10 minutes. The mixture was cooled to -78 °C , and 85 mg (0.31 mmol) of [1 ,2-dimethyl- 

50 5-(3,5-dimethylphenylthio)imidazol-4-yl]acetonitrile (42d) was added, and the mixture was stirred for 1 5 minutes. Then, 
86 mg (0.48 mmol) of hexamethylphosphoric triamide and 68 mg (0.48 mmol) of methyl iodide were added dropwise, 
and the mixture was stirred at -78°C for 30 minutes. The reaction mixture was poured into ice-water, extracted with 
diethyl ether, and the extract was washed with water and dried over sodium sulfate. The solvent was distilled off under 
reduced pressure, the residue was purified by silica gel chromatography (ethyl acetate) to give 51 mg of 2-[1 ,2-dimethyl- 

55 5-(3,5-dimethylphenylthio)-1 H-imidazol-4-yl]propiononitrile (43a) as oil (yield 57%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .63 (d, J=7.2 Hz,3H), 2.24 (s, 6H), 2.48 (s, 3H), 3.46 (s, 3H), 4.1 5 (q, J=7.2 Hz, 1 H), 
6.60 (s, 2H), 6.80 (s, 1 H) 

[0269] In 5 ml of methanol/diethyl ether (1/3 v/v %) saturated with hydrogen chloride was dissolved 60 mg (0.21 
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mmol) of 2-[1 ,2-dimethyl-5-(3,5-dimethylphenylthio)-1 H-imidazol-4-yl]propiononitrile (43a), and the mixture was left at 
4°C for 23 hours. To the reaction mixture, 2 ml of methanol and 0.3 ml of water were added, and the mixture was stirred 
at room temperature for 4 hours. The reaction mixture was added to a saturated aqueous sodium hydrogen carbonate 
solution and extracted with methylene chloride. The organic layer was washed with water and dried over sodium sulfate. 
5 The solvent was concentrated under reduced pressure, and the residue was purified by silica gel chromatography 
(ethyl acetate) to obtain 57 mg of Compound I-96 as oil (yield 85%). 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1 .51 (d, J=7.4 Hz,3H), 2.23 (s, 6H), 2.45 (s, 3H), 3.43 (s, 3H), 3.59 (s, 3H), 4.01 (q, 
J=7.4Hz, 1H), 6.63 (s, 2H), 6.77 (s, 1H) 

10 Example 97 

Synthesis of 2-[5-(3-chlorophenylthio)-1 ,2-dimethyl-1 H-imidazol-4-yl]propiononitrile (Compound I-97) 

[0270] [5-(3-Chlorophenylthio)-1 ,2-dimethyl-1 H-imidazol-4-yl]acetonitrile (42f) was obtained from [5-(3-chlorophe- 
15 nylthio)-1 ,2-dimethyl-1 H-imidazol-4-yl]methanol (42e) by the same synthetic process as that for Compound 42d in 
Example 96. 
mp 90-91 °C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 2.48 (s, 3H), 3.47 (s, 3H), 3.76 (s, 2H), 6.82-7.27 (m, 4H) 
[0271] Compound I-97 was obtained by the same synthetic process as that for Compound I-96 in Example 96. 
20 1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .64 (d, J=6.8 Hz, 3H), 2.49 (s, 3H), 3.47 (s, 3H), 4.13 (q, J=6.8 Hz, 1 H), 6.81 - 7.27 
(m, 4H) 

Example 98 

25 Synthesis of 2-[2-carbamoyloxymethyl-5-(3-chlorophenylthio)-1 -methyl-1 H-imidazol-4-yl]propiononitrile (Compound I- 
98) 

[0272] 1 -Benzyloxymethyl-2-imidazolecarbaldehyde (44) was obtained as oil from 1 -benzyloxymethyl-1 H-imidazole 
by the same synthetic process as that for Compound I-6 in Example 6. Yield 95%. 
30 1H - NMR (CDCI3 - TMS) 5 ppm: 4.55 (s, 2H), 5.87 (s, 2H), 7.26- 7.37 (m, 7H), 9.86 (s, 1 H) 

[0273] By the same synthetic process as that for Compound I-8 in Example 8, (1-benzyloxymethylimidazol-2-yl) 
methanol was obtained as oil from 1 -benzyloxymethyl-1 H-imidazole-2-carbaldehyde (44) by purification by silica gel 
chromatography (ethyl acetate:methanol = 19:1). yield 53%. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 4.49 (s, 2H), 4. 71 (s, 2H), 5.1 0 (b, 1 H), 5.44 (s, 2H), 6.92 (m, 1 H), 6.99 (m, 1 H), 7.33 
35 (m, 5H) 

[0274] In a solution of 29.5 g (135 mmol) of (1 -benzyloxymethyl-1 H-imidazol-2-yl)methanol in dry methylene chloride 
(295 ml) was added 11.1 g (163 mmol) of imidazole, and there was added dropwise 24.4 g (162 mmol) of t-butyld- 
imethylsilylchloride with ice-cooling. After completion of the dropwise addition, the reaction mixture was stirred at room 
temperature for 30 minutes. To the reaction mixture, ice-water was added, extracted with methylene chloride, and the 

40 extract was washed with water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, 
and 43.0 g of 1 -benzyloxymethyl-2-t-butyldimethylsilyloxymethylimidazole (44') was obtained as oil (yield 96%). 
1 H - NMR (CDCI3 - TMS) 8 ppm: 0.05 (s, 6H), 0.81 (s, 9H), 4.43 (s, 2H), 4.76 (s, 2H), 5.42 (s, 2H), 6.92-7.30 (m, 7H) 
[0275] A dry tetrahydrofuran solution of 29.5 g (88.7 mmol) of 1 -benzyloxymethyl-2-t-butyldimethylsilyloxymethyl- 
1 H-imidazole (44') was cooled to -78°C , and 76 ml of 1.66 M hexane solution of n-butyllithium was added dropwise 

45 under a stream of nitrogen. The mixture was stirred at the same temperature for 5 minutes, then, 28 g (97.5 mmol) of 
di-3-chlorophenyldisulfide was added little by little, and after completion of the addition, further the mixture was stirred 
for 15 minutes. The reaction mixture was poured into ice-water, extracted with diethyl ether, and the organic layer was 
washed with water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, the residue 
was purified by silica gel chromatography (ethyl acetate:n-hexane = 1 :2) to give 21 .5 g of 1 -benzyloxymethyl-2-t-butyld- 

50 imethylsilyloxymethyl-5-(3-chlorophenylthio)imidazole (45) as oil (yield 51%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.09 (s, 6H), 0.87 (s, 9H), 4.39 (s, 2H), 4.86 (s, 2H), 5.51 (s, 2H), 6.90-7.36 (m, 1 0H) 
[0276] To a solution of 1 -benzyloxymethyl-2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)imidazole (45) in ni- 
tromethane (108 ml) was added 14.7 g of (137 mmol) of anisole, and then, 18.1 g (136 mmol) of anhydrous aluminium 
chloride was gradually added at lower than 30 °C. After completion of the addition, the mixture was stirred at room 

55 temperature for 15 minutes. The reaction mixture was cooled, and there were added water and a saturated aqueous 
sodium hydrogen carbonate solution to be alkaline. Ethyl acetate was added to the mixture, and the mixture was filtered 
on Hiflow Super Cell to separate. The organic layer was washed with water, dried over sodium sulfate, and the solvent 
was concentrated under reduced pressure. The residue was purified by silica gel chromatography (7% methanol- 
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methylene chloride) to give 9.5 g of [5-(3-chlorophenylthio)-1 H-imidazol-2-yl]methanol as oil (yield 87%). 
1 H - NMR (CDCI 3 - TMS) 5 ppm: 4.00 (b, 2H), 4.64 (s, 2H), 7.03-7.28 (m, 5H) 

[0277] By the same synthetic process as that for the above 1 -benzyloxymethyl-2-t-butyldimethylsilyloxymethylimi- 
dazole (44'), 2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-imidazole was obtained from [5-(3-chlorophenylth- 
io)-1H-imidazol-2-yl]methanol (yield 60%). mp 107-108°C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.03 (s, 6H), 0.82 (s, 9H), 4.74(s, 2H), 7.00 (m, 4H), 7.20 (s, 1 H), 9.50 (b, 1H) 
[0278] An aqueous solution of 2.0 g (5.6 mmol) of 2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1 H-imida- 
zole (45') in 37% formaline (10 ml) was heated at 1 20°C for 1 0 hours in a sealed tube. The reaction mixture was washed 
out with methanol from the tube, dried over sodium sulfate, and the solvent was distilled off under reduced pressure. 
The residue was purified by silica gel chromatography (ethyl acetate:n-hexane = 1:1), the crude product was washed 
with n-hexane, and filtered to give 71 6 mg of [2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1 H-imidazol-4-yl] 
methanol (46) (yield 33%). mp 136-137°C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.08 (s, 6H), 0.89 (s, 9H), 4.46 (d, J=5.0 Hz, 2H), 4.62 (s, 2H), 5.23 (t, J=5.0 Hz, 1 H), 
7.05- 7.30 (m, 4H), 12.59 (b, 1 H) 

[0279] To a solution of 700 mg (1.8 mmol) of [2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1 H-imidazol- 

4- yl ]methanol (46) in methylene chloride (14 ml), was added 1.29 g (12.8 mmol) of triethylamine, and then, 1.00 g 
(12.8 mmol) of acetyl chloride was added dropwise under ice-cooling with stirring. The reaction mixture was stirred at 
room temperature for 15 minutes, and added to a cooled saturated aqueous sodium hydrogen carbonate solution to 
neutralize and extracted with methylene chloride. The organic layer was washed with water and dried over sodium 
sulfate. The solvent was distilled off under reduced pressure. The residue was dissolved in 5 ml of methanol, to which 
was added 5 ml of 50% aqueous acetic acid, and the mixture was stirred at room temperature for 1 hour. To the reaction 
mixture was added a saturated aqueous sodium hydrogen carbonate solution to neutralize, and extracted with meth- 
ylene chloride. The organic layer was washed with water and dried over sodium sulfate. The solvent was concentrated 
under reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetate:n-hexane = 1 :2) to 
give 602 mg of [2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1 H-imidazol-4-yl]methyl acetate as oil (yield 
78%). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.13 (s, 6H), 0.95 (s, 9H), 2.08 (s, 3H), 4.80 (s, 2H), 5.16 (s, 2H), 7.10 (m, 4H), 9.83 
(b, 1H) 

[0280] In 12 ml of dry dimethylformamide was dissolved 600 mg (1.4 mmol) of [2-t-butyldimethylsilyloxymethyl- 

5- (3-chlorophenylthio)-1 H-imidazol-4-yl]methyl acetate, followed by addition of anhydrous potassium carbonate (2.8 
mmol). Then, 240 mg (1 .7 mmol) of methyl iodide was added, and the reaction mixture was stirred at room temperature 
for 1 hour. To the reaction mixture, ice-water was added, extracted with diethyl ether, the organic layer was washed 
with water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, and the residue was 
purified by silica gel chromatography (ethyl acetate :n-hexane = 1 :2) to obtain 288 mg of [2-t-butyldimethylsilyloxyme- 
thyl-5-(3-chlorophenylthio)-1 -methyl-1 H-imidazol-4-yl]methyl acetate (47) as oil (yield 46%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.08 (s, 6H), 0.87 (s, 9H), 2.02 (s, 3H), 3.60 (s, 3H), 4.82 (s, 2H), 5.13 (s, 2H), 
6.90-7.18 (m, 4H) 

[0281] [2-t-Butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1 -methyl-1 H-imidazol-4-yl]methanol was obtained 
from (47) by the same synthetic process as that for (42b) in Example 96. mp 111-11 2°C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.72 (s, 6H), 0.87 (s, 9H), 3.30 (b, 1 H), 3.59 (s, 3H), 4.68 (b, 2H), 4.80 (s, 2H), 6.88- 
7.17 (m,4H) 

[0282] By the same synthetic process as that for (42c) in Example 96, 2-t-butyldimethylsilyloxymethyl-4-chlorome- 
thyl-5-(3-chlorophenylthio)-1 -methyl-1 H-imidazole was obtained from [2-t-butyldimethylsilyloxymethyl-5-(3-chlorophe- 
nylthio)-1 -methyl-1 H-imidazol-4-yl]methanol. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.07 (s, 6H), 0.87 (s, 9H), 3.30 (b, 1H), 3.58 (s, 3H), 4.67 (s, 2H), 4.81 (s, 2H), 
6.90-7.22 (m, 4H) 

[0283] By the same synthetic process as that for (42d) in Example 96, [2-t-butyldimethylsilyloxymethyl-5-(3-chloroph- 
enylthio)-1 -methyl-1 H-imidazol-4-yl]acetonitrile (48) was obtained from 2-t-butyldimethylsilyloxymethyl-4-chlorome- 
thyl-5-(3-chlorophenylthio)-1 -methylimidazole. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.09 (s, 6H), 0.88 (s, 9H), 3.60 (s, 3H), 3.77 (s, 2H), 4.81 (s, 2H), 6.80- 7.22 (m, 4H) 
[0284] In dry tetrahydrofuran (5 ml) was dissolved 87 mg (0.86 mmol) of diisopropylamine, and the solution was 
cooled to 0 °C. There was added 0.5 ml of 1 .71 M hexane solution of n-butyllithium under nitrogen gas, and the mixture 
was stirred for 10 minutes. The mixture was cooled to -78°C, followed by addition of 200 mg of [2-t-butyldimethylsily- 
loxymethyl-5-(3-chlorophenylthio)-1 -methyl-1 H-imidazol-4-yl]acetonitrile (48), and the mixture was stirred for 25 min- 
utes. Then, 154 mg (0.86 mmol) of hexamethylphosphoric triamide and 122 mg (0.86 mmol) of methyl iodide were 
added dropwise, and the mixture was stirred at -78 °C for 1 0 minutes. The reaction mixture was poured into ice-water, 
extracted with diethyl ether, and the extract was washed with water and dried over sodium sulfate. The solvent was 
distilled off under reduced pressure, and the residue was fractionated by silica gel chromatography (ethyl acetate:n- 
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hexane = 1 :2). From the first fraction, 40 mg of 2-(2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1 -methyl-1 H- 
imidazol-4-yl)-2-methylpropiononitrile (49') was obtained as oil (yield 1 9%), while from the subsequent fraction, 70 mg 
of 2-(2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1 -methyl-1 H-imidazol-4-yl)propiononitrile (50') was ob- 
tained as oil 
5 (yield 34%), 

49' 1 H - NMR (CDCI 3 -TMS) 5 ppm: 0.08 (s, 6H), 0.88 (s, 9H), 1 .76 (s, 6H), 3.56 (s, 3H), 4.79 (s, 2H), 6.80-7.22 (m, 4H) 
50' 1 H - NMR (CDCI3 - TMS) 5 ppm: 0.08 (s, 6H), 0.87 (s, 

9H), 1.63 (d, J=7.4 Hz, 3H), 3.60 (s, 3H), 4.12 (q, J=7.4 Hz, 1H), 4.82 (s, 2H), 6.80-7.22 (m, 4H) 

[0285] In dry tetrahydrofuran (2 ml) was dissolved 70 mg of 2-(2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)- 

10 1 -methyl-1 H-imidazol-4-yl)propiononitrile (50'), followed by addition of 0.33 ml of 1 M tetrabutylammoniumfluoridetet- 
rahydrofuran solution, and the reaction mixture was stirred at room temperature for 1 0 minutes. To the reaction mixture, 
water was added, extracted with methylene chloride, the organic layer was washed with water and dried over sodium 
sulfate. The solvent was concentrated under reduced pressure, and the residue was purified by silica gel chromatog- 
raphy (ethyl acetate) to obtain 50 mg of 2-[5-(3-chlorophenylthio)-2-hydroxymethyl-1 -methyl-1 H-imidazol-4-yl]propi- 

15 ononitrile (50) as oil (yield 98%). 

1H - NMR (CDCI3 - TMS) 5 ppm: 1.61 (d, J=7.4 Hz, 3H), 3.60 (s, 3H), 4.13 (q, J=7.4 Hz, 1H), 4.20 (b, 1H), 4.79 (s, 
2H), 6.79-7.25 (m, 4H) 

[0286] 2-[5-(3-Chlorophenylthio)-2-hydroxymethyl-1 -methylimidazol-4-yl]-2-methylpropiononitrile (49) was obtained 
from (49') by the same synthetic process as that for 2-[5-(3-chlorophenylthio)-2-hydroxymethyl-1 -methylimidazol-4-yl] 

20 propiononitrile (50). Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .76 (s, 6H), 3.24 (m, 1 H), 3.56(s, 3H), 4.76 (d, J=5.4 Hz, 2H), 6.80 - 7.22 (m, 4H) 
[0287] Compound I-98 was obtained from 2-[5-(3-chlorophenylthio)-2-hydroxymethyl-1 -methyl-1 H-imidazol-4-yl] 
propiononitrile (50) by the same synthetic process as that for Compound I-59 in Example 59. Oil. 
1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .63 (d, J=7.2 Hz, 3H), 3.60 (s, 3H), 4.1 5 (q, J=7.2 Hz, 1 H), 4.82(b, 2H), 5.23 (s, 2H), 

25 6.80 ~ 7.25 (m, 4H) 

Example 99 

Synthesis of 2-[5-(3-chlorophenylthio)-1 ,2-dimethyl-1 H-imidazol-4-yl]propionic acid (Compound I-99) 

30 

[0288] A solution of 30 mg of 2-[5-(3-chlorophenylthio)-1 ,2-dimethyl-1 H-imidazol-4-yl]propiononitrile (52) in 3 ml of 
6N-hydrochloric acid was allowed to react at 110°C. The mixture was concentrated under reduced pressure, made 
alkaline with 28% ammonia water, and then, acidic with acetic acid. The aqueous solution was charged on a column 
of 25 g of MCI GEL (CHP20P 75-1 50|li), and eluted with purified water and then methanol. The methanol fraction was 
35 concentrated under reduced pressure to give 25 mg of the target compound (Compound I-99) as oil (yield 78%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.49 (d, J=7.4 Hz, 3H), 2.48 (s, 3H), 3.46 (s, 3H), 3.95 (q, J=7.4 Hz, 1H), 6.84-7.20 
(m, 5H) 

Example 100 

40 

Synthesis of 5-(3,5-dichlorobenzyl)-1 ,2-dimethyl-4-isopropyl-1 H-imidazole (Compound 1-100) 

[0289] In 20 ml of dry acetone was dissolved 930 mg (3.3 mmol) of 5-(3,5-dichlorobenzyl)-4-isopropyl-2-methyl-1 H- 
imidazole (54), followed by addition of 1.4 g (10.1 mmol) of anhydrous potassium carbonate, and the mixture was 

45 stirred at room temperature. After 5 minutes, 225 jllI (3.6 mmol) of methyl iodide was added at room temperature, and 
the mixture was heated to 80 °C. After 5 hours, the mixture was cooled to room temperature, filtered, and the filtrate 
was concentrated under reduced pressure. The residue was diluted with water, and extracted with chloroform. The 
extract was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and the filtrate was concentrated 
under reduced pressure. The crude product was purified by silica gel chromatography (ethyl acetate) to give 218 mg 

50 of the target compound (Compound 1-1 00). (yield 22%). 

1 H-NMR(CDCI 3 -TMS) 5 ppm : 1.27 (d, J=4.2 Hz, 6H), 2.36 (s, 3H), 2.86 (m, 1H), 3.21 (s, 3H), 3.88 (s, 2H), 6.96 (s, 
2H), 7.21 (s, 1H) 

Example 101 

55 

Synthesis of 2-aminomethyl-5-(3,5-dichlcrophenylbenzyl)-4-isopropyl-1 -methyl-1 H-imidazole (Compound 1-101) 
[0290] In 30 ml of dry tetrahydrofuran was dissolved 3.31 g (8.94 mmol) of 2-benzyloxymethyl-5-iodo-4-isopropyl- 
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1 -methylimidazole (4c), followed by addition of 5.78 ml (9.83 mmol) of n-butyllithium (1 .70 M hexane solution) at -70°C 
over 30 minutes. Then, after 5 minutes, a solution of 1 .56 g (8.91 g) of 3,5-dichlorobenzaldehyde dissolved in 10 ml 
of dry tetrahydrofuran was added at -70°C over 30 minutes. After 1 hour, the mixture was left to cool to room temper- 
ature, and an aqueous solution of ammonium chloride was added thereto, and extracted with ethyl acetate. The organic 
5 layer was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and the filtrate was concentrated 
under reduced pressure. The crude product was purified by silica gel chromatography (ethyl acetate/methylene chloride 
10:1) to give 1.25 g of [2-benzyloxymethyl-5-isopropyl-3-methyl-3H-imidazol-4-yl]-(3,5-dichlorophenyl)-methanol (56) 
(yield 33.3%). 

1 H-NMR(CD 3 OD-TMS) 5 ppm : 1 .24 (d, J=8.2 Hz, 6H), 2.94 (m, 1 H), 3.38 (s, 3H), 4.49 (s, 2H), 4.55 (s, 2H), 5.99 (s, 

10 1H), 7.21-7.39 (m, 8H) 

[0291] In 20 ml of methylene chloride was dissolved 1 .25 g (2.98 mmol) of [2-benzyloxymethyl-5-isopropyl-3-methyl- 
3H-imidazol-4-yl]-(3,5-dichlorophenyl)methanol (56), followed by addition of 1 .45 g (11.9 mmol) of 4-(dimethylamino)- 
pyridine at room temperature. After 5 minutes, 0.49 ml (3.54 mmol) of phenylchlorothionoformate was added at room 
temperature, and the mixture was stirred. After 2 hours, the reaction mixture was concentrated under reduced pressure, 

15 and purified by silicagel chromatography (ethyl acetate-hexane 1 :1 ) to give 1 .07 g of 2-benzyloxymethyl-5-(1 -(3,5-dichlo- 
rophenyl)-1 -phenoxythiocarbonyloxy)methyl-4-isopropyl-1 -methyl-1 H-imidazole (57) (yield 64.6%). 
1H-NMR(CDCI 3 -TMS) 5 ppm : 1.24 (d, J=6.0 Hz, 6H), 2.92 (m, 1H), 3.46 (s, 3H), 4.51 (s, 2H), 4.61 (s, 2H), 6.01 (s, 
1H), 6.85-7.42 (m, 13H) 

[0292] In 20 ml of dry toluene was dissolved 1.07 g (1.93 mmol) of 2-benzyloxymethyl-5-[1 -(3,5-dichlorophenyl)- 
20 1 -phenoxythiocarbonyloxy]methyl-4-isopropyl-1 -methyl-1 H-imidazole (57), followed by addition of 1 58 mg (0.96 mmol) 
of oc,a'-azobisisobutyronitrile and 1.14 ml (4.24 mmol) of tributyltinhydride at room temperature, and the mixture was 
heated to 85 °C . After 5 hours, the reaction mixture was concentrated under reduced pressure, and purified by silica 
gel chromatography (ethyl acetate-hexane 1 :1 ) to give 470 m of 2-benzyloxymethyl-5-(3,5-dichlorobenzyl)-4-isopropyl- 
1 -methyl-1 H-imidazole (58) (yield 60.5%). 
25 1 H-NMR(CDCI 3 -TMS) 5 ppm : 1.28 (d, J=6.8 Hz, 6H), 2.90 (m, 1H), 3.31 (s, 3H), 3.88 (s, 2H), 4.52 (s, 2H), 4.63 (s, 
2H), 6.94 (s, 2H), 7.22 (s, 1H), 7.30 (s, 5H) 

[0293] In 3 ml of ethanol was dissolved 470 mg (1 .1 7 mmol) of 2-benzyloxymethyl-5-(3,5-dichlorobenzyl)-4-isopropyl- 
1 -methyl-1 H-imidazole (58), followed by addition of 10 ml of concentrated hydrochloric acid (36% aqueous solution), 
and the mixture was refluxed under heating at 110 °C . After 3 hours, the reaction mixture was concentrated under 
30 reduced pressure, neutralized with aqueous sodium hydroxide, and extracted with ethyl acetate. The extract was 
washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and the filtrate was concentrated. To the 
crude crystals, 5 ml of diethyl ether was added, and filtered to give 350 mg of [5-(3,5-dichlorobenzyl)-4-isopropyl- 
1 -methyl-1 H-imidazol-2-yl]methanol (59a) (yield 95.9%). 

1 H-NMR(CD 3 OD-TMS) 5 ppm : 1 .22 (d, J=7.0 Hz, 6H), 2.92 (m, 1 H), 3.45 (s, 3H), 4.02 (s, 2H), 4.62 (s, 2H), 7.06 (s, 
35 2H), 7.29 (s, 1H) 

[0294] In 5 ml of thionyl chloride was dissolved 1 60 mg (0.51 mmol) of [5-(3,5-dichlorobenzyl)-4-isopropyl-1 -methyl- 
1 H-imidazol-2-yl]methanol (59a), and the mixture was stirred at room temperature. After 2 hours, the reaction mixture 
was concentrated under reduced pressure, and to the residue, 5 ml of dry dimethylformamide and 80 mg (1 .23 mmol) 
of sodium azide were added. The mixture was stirred at room temperature for 3 hours, diluted with water, and extracted 
40 with ethyl acetate. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. 
The filtrate was concentrated to give 150 mg of 2-azidomethyl-5-(3,5-dichlorobenzyl)-4-isopropyl-1 -methyl-1 H-imida- 
zole (60) (yield 87%). 

1 H-NMR(CDCI 3 -TMS) 5 ppm : 1.27 (d, J=7.0 Hz, 6H), 2.89 (m, 1H), 3.35 (s, 3H), 3.92 (s, 2H), 4.46 (s, 2H), 6.94 (s, 
2H), 7.23 (s, 1H) 

45 [0295] In 8 ml of ethanol was dissolved 150 mg (0.44 mmol) of 2-azidomethyl-5-(3,5-dichlorobenzyl)-4-isopropyl- 
1 -methyl-1 H-imidazole (60), and 50 mg of 1 0% palladium carbon was added at -20°C. The mixture was stirred at room 
temperature under a stream of hydrogen. After 4 hours, the reaction mixture was filtered through Celite, and the filtrate 
was concentrated to give 94 mg of Compound 1-101 (yield 68%). 

1 H-NMR(CDCI 3 -TMS) 5 ppm : 1.24 (d, J=6.6 Hz, 6H), 3.37 (s, 3H), 3.89 (s, 2H), 3,95 (b, 2H), 4.02 (s, 2H), 6.95 (s, 
50 2H), 7.21 (s, 1H) 

Example 102 

Synthesis of [5-(3-chlorobenzyl)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methanol (Compound 1-102) 

55 

[0296] [2-(benzyloxymethyl)-5-isopropyl-3-methyl-3H-imidazol-4-yl]-(3-chlorophenyl)methanol (56') was obtained 
from (4c) and 3-chlorobenzaldehyde by the same synthetic process as that for (56) in Example 1 01 . 
1 H-NMR(CDCI 3 -TMS) 5 ppm : 1.23 (d, J=8.2 Hz, 6H), 2.96 (m, 1H), 3.34 (s, 3H), 4.47 (s, 2H), 4.53 (s, 2H), 6.02 (s, 



89 



EP 0 786 455 B1 



1H), 7.12-7.43 (m, 9H) 

[0297] 2-Benzyloxymethyl-5-(3-chlorobenzyl)-4-isopropyl-1 -methyl-1 H-imidazole (58') was obtained from (56') by 
the same synthetic process as that for (58) in Example 101. 

1 H-NMR(CDCI 3 -TMS) 5 ppm : 1.28 (d, J=6.8 Hz, 6H), 2.91 (m, 1H), 3.30 (s, 3H), 3.90 (s, 2H), 4.52 (s, 2H), 4.63 (s, 
2H), 6.90 (m, 1H), 7.20 (m, 2H), 7.30 (m, 5H) 

[0298] Compound 1-1 02 was obtained from (58') by the same synthetic process as that for (59a) in Example 1 01 . Oil. 
1 H-NMR(CDCI 3 -TMS) 5 ppm : 1 .22 (d, J=7.2 Hz, 6H), 2.95 (m, 1 H), 3.43 (s, 3H), 4.01 (s, 2H), 4.61 (s, 2H), 7.00 -7.12 
(m, 2H), 7.17 -7.35 (m, 2H) 

Example 103 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorobenzyl)-4-isopropyl-1 -methyl-1 H-imidazole (Compound 1-103) 

[0299] In 5 ml of dry tetrahydrofuran was dissolved 1 67 mg (0.53 mmol) of [5-(3,5-dichlorobenzyl)-4-isopropyl-1 -me- 
thyl-1 H-imidazol-2-yl]methanol (59a), 50 |iil (0.59 mmol) of chloroacetylisocyanate was added at room temperature, 
and the mixture was stirred. After 1 hour, the mixture was diluted with water, extracted with ethyl acetate, the extract 
was washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated to 
give 210 mg of 2-N-chloroacetylcarbamoyloxy-methyl-5-(3,5-dichlorobenzyl)-4-isopropyl-1 -methyl-1 H-imidazole (62) 
(yield 99%). 

1 H-NMR(CDCI 3 -TMS) 5 ppm : 1.26 (d, J=6.6 Hz, 6H), 2.90 (m, 1H), 3.39 (s, 3H), 3.92 (s, 2H), 4.44 (s, 2H), 5.26 (s, 
2H), 6.94 (s, 2H), 7.25 (s, 1H), 8.55 (b, 1 H) 

[0300] In 20 ml of methanol was dissolved 21 0 mg (0.53 mmol) of 2-N-chloroacetylcarbamoyloxymethyl-5-(3,5-dichlo- 
robenzyl)-4-isopropyl-1 -methyl-1 H-imidazole (62), 2 g (30.60 mmol) of zinc was added at room temperature, and the 
mixture was stirred. After 4 hours, the reaction mixture was filtered through Celite, and the filtrate was concentrated 
under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate) to give 85 mg of the 
target compound (Compound 1-103) (yield 45%). 

1 H-NMR(CDCI 3 -TMS) 5 ppm : 1.27 (d, J=4.6Hz, 6H), 2.90 (m, 1H), 3.36 (s, 3H), 3.91 (s, 2H), 4.85 (b, 2H), 5.17 (s, 
2H), 6.95 (s, 2H), 7.23 (s, 1 H) 



Elementary analysis ( C 16 H 19 N 3 0 2 CI 2 ) 


Calc. (%) 
Found (%) 


C53.94 : H,5.38 : N,1 1 .80 : Cl,1 9.90 
C, 53.94 : H,5.43 : N,1 1 .59 : CI, 1 9.66 



Example 104 

Synthesis of 5-(3,5-dimethylphenylsulfinyl)-4-isopropyl-1 ,2-dimethyl-1 H-imidazole (Compound 1-1 04) 

[0301] In methylene chloride (10 ml) was dissolved 150 mg (0.55 mmol) of 5-(3,5-dimethylphenylthio)-4-isopropyl- 
1 ,2-dimethyl-1 H-imidazole, followed by addition of 177 mg (0.82 mmol) of 80% metachloroperbenzoic acid under ice- 
cooling, and the mixture was stirred for 10 minutes. To the reaction mixture, an aqueous solution of sodium thiosulfate 
and then, an aqueous sodium hydrogen carbonate solution was added, and extracted with methylene chloride. The 
extract was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and the filtrate was concentrated 
under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate), and recrystallized from 
n-hexane to give 1 00 mg of Compound 1-1 04 (yield 63%). mp 1 00-1 01 °C . 

1 H - NMR(CDCI 3 -TMS) 5 ppm : 1 .36 (d, J=7.0 Hz, 3H), 1 .37 (d, J= 7.0 Hz, 3H), 2.33 (s, 3H), 2.35 (s, 3H), 3.26 (s, 3H), 
3.32 (sept, 1H), 7.06 (m, 3H) 



Elementary analysis (C 1 


3 H 22 N 2 OS) 






Calc. (%) | C,66.17 : 
Found (%) | C65.32 : 


H,7.58 : 
H,7.63 : 


N,9.65 : 
N,9.37 : 


S,11.04 
S,10.62 



Example 105 

Synthesis of 5-(3,5-dimethylphenylsulfonyl)-4-isopropyl-1 ,2-dimethyl-1 H-imidazole (Compound 1-1 05) 

[0302] In methylene chloride (6 ml) was dissolved 60 mg (0.20 mmol) of 5-(3,5-dimethylphenylthio)-4-isopropyl- 
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1 ,2-dimethyl-1 H-imidazole, followed by addition of 223 mg (1.00 mmol) of 80% metachloroperbenzoic acid, and the 
mixture was stirred at room temperature for 1 hour. To the reaction mixture, an aqueous solution of sodium thiosulfate 
and then an aqueous solution of sodium hydrogen carbonate were added, and the mixture was extracted with methylene 
chloride. The extract was washed with saturated brine and dried over anhydrous sodium sulfate, filtered, and the filtrate 
was concentrated under reduced pressure. The residue purified by silica gel chromatography (ethyl acetate), and 
recrystallized from n-hexane, to give 24 mg of Compound 1-105 (yield 39%). mp 126-128 °C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm : 1.29 (d, J=6.8 Hz, 6H), 2.36 (s, 3H), 3.59 (s, 3H), 3.82 (sept, 1H), 7.19 (s, 1H), 7.46 
(s, 2H) 

Example 106 

[0303] Synthesis of [5-(3,5-dimethylphenylsulfinyl)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methanol (Compound I- 
106) 

[0304] Compound 1-106 was obtained from Compound I-9 by the same synthetic process as that in Example 104. 
mp 125°C . 

1 H - NMR(CDCI 3 -TMS) 5 ppm : 1.29 (d, J=6.8 Hz, 3H), 1.31 (d, J=6.8 Hz, 3H), 2.36 (s, 6H),3.31 (sept, 1H), 3.42 (s, 
3H), 4.50(br, 1H), 4.63 (s, 2H), 7.09 (m, 3H) 

Example 107 

[0305] Synthesis of [5-(3,5-dimethylphenylsulfonyl)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methanol (Compound I- 
107) 

[0306] Compound 1-107 was obtained from Compound I-9 by the same synthetic process as that in Example 105. 
mp 180-182°C . 

1 H - NMR(CDCI 3 -TMS) 5 ppm : 1.16 (d, J=6.8 Hz, 6H), 2.38 (s, 3H), 3.73 (s, 3H), 3.74 (sept, 1H), 4.40 (br, 1H), 4.66 
(s, 2H), 7.21 (s, 1H), 7.47 (s, 2H) 

Example 108 

[0307] Synthesis of [5-(3,5-dichlorophenylsulfinyl)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methanol (Compound I- 
108) 

[0308] Compound 1-108 was obtained from Compound I-8 by the same synthetic process as that in Example 104. 
mp 128-130°C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm : 1.26 (d, J=5.0 Hz, 3H), 1.28 (d, J=5.0 Hz, 3H), 3.26 (sept, 1H), 3.46 (s, 3H), 4.65 (s, 
2H), 7.37 (d, J=1.4 Hz, 2H), 7.46 (t, J=1.4 Hz, 1H) 



Elementary analysis ( C 14 H 16 CI 2 N20 2 S) 


Calc. (%) | C,48.42 : H,4.64 : N,8.07 : 
Found (%) j C48.27 : H,4.73 : N,7.99 : 


S,9.23 : 
S,9.23 : 


CI, 20. 42 
Cl,20.60 



Example 109 

Synthesis of [5-(3,5-dichlorophenylsulfonyl)-4-lsopropyl-1 -methyl-1 H-imidazol-2-yl]methanol (Compound 1-109) 

[0309] Compound 1-109 was obtained from Compound I-8 by the same synthetic process as that in Example 105. 
mp 202-204°C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm : 1.22 (d, J=4.4 Hz, 6H), 3.71 (sept, 1H), 4.69 (s, 2H), 7.56 (t, J=1.2 Hz, 1H), 7.72 (d, 
J=1.2Hz,2H) 

Example 110 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylsulfinyl)-4-isopropyl-1 -methyl-1 H-imidazole (Compound 1-1 1 0) 

[031 0] Compound 1-110 was obtained from Compound I-66 by the same synthetic process as that in Example 1 04. Oil. 
1 H - NMR(CDCI 3 -TMS) 5 ppm : 1.36 (d, J=4.6 Hz, 3H), 1.37 (d, J= 4.6 Hz, 3H), 3.29 (sept, 1H), 3.38 (s, 3H), 3.88 (s, 
2H), 7.38 (d, J=1.2 Hz, 2H), 7.45 (t, J=1.2 Hz, 1H) 
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Example 111 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylsulfonyl)-4-isopropyl-1 -methyl-1 H-imidazole (Compound 1-111) 

[031 1 ] Compound 1-111 was obtained from Compound I-66 by the same synthetic process as that in Example 1 05. Oil. 
1 H - NMR(CDCI 3 -TMS) 5 ppm : 1.15 (d, J=4.4 Hz, 3H), 3.69 (sept, 1H), 3.81 (s, 3H), 4.70 (br, 2H), 7.56 (t, J=1.2 Hz, 
1H), 7.71 (d, J=1.2 Hz, 2H) 

Example 112 

Synthesis of 5-(3,5-dichlorophenylsulfinyl)-4-isopropyl-1 -methyl-2-trifluoroacetylaminomethyl-1 H-imidazole 
(Compound 1-112) 

[0312] Compound 1-112 was obtained from (40c) by the same synthetic process as that in Example 104. Oil. 

1 H - NMR(CDCI 3 -TMS) 5 ppm : 1.35 (d, J=6.8 Hz, 3H), 1.36 (d, J= 6.8 Hz, 3H), 3.29 (sept, 1H), 3.38 (s, 3H), 4.49 (dd; 

J=5.2, 1 .6Hz, 2H), 7.37 (d, J=1 .8 Hz, 2H), 7.47 (t, J=1 .8 Hz, 1 H) 

Example 113 

Synthesis of [5-(3,5-dichlorophenylsulfinyl)-4-isopropyl-1 H-imidazol-2-yl]methanol (Compound 1-113) 

[0313] Compound 1-113 was obtained from (12)(R 1 =H) by the same synthetic process as that in Example 104. mp 
217-218°C. 

1 H - NMR(d 6 -DMSO-TMS) 8 ppm : 1.27 (d, J=7.0 Hz, 3H), 1.32 (d, J=7.0 Hz, 3H), 3.37 (sept, 1H), 4.34 (d, J=5.8 Hz, 
2H), 5.46 (t, J=5.8 Hz, 1 H), 7.53 (d, J=1 .6 Hz, 2H), 7.75 (t, J=1 .6 Hz, 1 H) 



Elementary analysis ( C 13 H 14 Cl2N202S) 



Calc. (%) 
Found (%) 



C46.86: H,4.23: N,8.41 : S,9.62 : CI, 21. 28 
C,46.73 : H,4.34 : N,8.15 : S,9.39 : Cl.21.13 



Example 114 

Synthesis of [5-(3,5-dichlorophenylsulfonyl)-4-isopropyl-1 H-imidazol-2-yl)methanol (Compound 1-114) 

[0314] Compound 1-114 was obtained from (12)(R 1 =H) by the same synthetic process as that in Example 105. mp 
217°C . 

1 H - NMR(d 6 -DMSO-TMS) 8 ppm : 1.23 (d, J=6.6 Hz, 6H), 3.75 (m,1H), 4.39 (d, J=5.6 Hz, 2H), 5.50 (t, J=5.6 Hz, 1H), 
7.80 (d, J=1.6 Hz, 2H), 7.98 (t, J=1.6 Hz, 1H), 12.81 (br, 1 H) 



Elementary analysis ( C^H^C^IN^OgS) 


Calc. (%) | C44.71 : H,4.04 : N,8.02 : 
Found (%) | C,44.94 : H,4.11 : N,7.90 : 


S,9.18 : 
S,8.91 : 


CI, 20. 30 
Cl,20.12 



Example 115 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylsulfinyl)-4-isopropyl-1 -methyl-1 H-imidazole (Compound I- 
115) 

[0315] Compound 1-115 was obtained from Compound 1-41 by the same synthetic process as that in Example 104. 
m.p. 148-149°C . 

1 H - NMR(d 6 -DMSO-TMS) 8 ppm : 1 .37 (d, J=7.2 Hz, 3H), 1 .39 (d, J=7.2 Hz, 3H), 3.31 (sept, 1 H), 3.44 (s, 3H), 4.70 
(br, 2H), 5.13 (s, 2H), 7.38 (d, J=1.8 Hz, 2H), 7.47 (t, J=1.8 Hz, 1H) 



Elementary analysis ( C 15 H 17 CI 2 N30 3 S) 



Calc. (%) jC,46.16: H,4.39 : N, 10.77: S,8.22 : CI, 18. 17 
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(continued) 

Elementary analysis ( C 15 H 17 CI 2 N30 3 S) 

Found (%) I 0,45.94 : H,4.45 : N, 10.61 : S,8.02 : CI, 18.36 



Example 116 

Synthesis of 1 -(p-t-butylbenzyl)-5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazole hydrochloride 
(Compound 1-116) 

[0316] In dimethylformamide was dissolved 114 mg of p-t-butylbenzylbromide and 152 mg of potassium iodide under 
ice-cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 
5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by 
addition of 126 mg of potassium carbonate, and the mixture was warmed to 50°C . The mixture was allowed to react 
for 6 hours. After completion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract 
was dried over anhydrous sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained 
oil, 5 ml of ethanol and 1 0 ml of 36% hydrochloric acid were added, and the mixture was stirred at 90°C for 2 hours. 
After completion of the reaction, the solvent was distilled off under reduced pressure, the crystals were washed with 
diethyl ether, filtered, and 220 mg of Compound 1-116 was obtained (yield 96%). mp 1 74-1 77 °C . 
1 H - NMR(CD 3 OD-TMS) 5 ppm: 1.22(s,9H), 1 .35(d,J=7.0Hz,6H), 3.30 (sept,1H), 5.02(s,2H), 5.44(s,2H), 6.72(d, 
J=1.8Hz,2H), 7.05~7.25(m,5H) 



Example 117 

Synthesis of 1 -(p-N-acetylaminobenzyl)-5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazole 
(Compound 1-117) 



[0317] In dimethylformamide was added 118 mg of p-nitrobenzylbromide and 114 mg of potassium iodide under ice- 
cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 
5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by 
addition of 76 mg of potassium carbonate. At the beginning, the reaction mixture was green, and soon it disappeared. 
Then, the mixture was warmed to 50°C and was allowed to react for 3 hours. After completion of the reaction, the 
mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium sulfate, and the solvent 
was distilled off under reduced pressure. To thus-obtained oil, 5 ml of ethanol and 1 0 ml of 36% hydrochloric acid were 
added, and the mixture was stirred at 90°C for 2 hours. After completion of the reaction, the solvent was distilled off 
under reduced pressure. To the residue, an aqueous sodium hydrogen carbonate solution was added, extracted with 
ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The 
crystals were washed with diethyl ether, filtered, and 150 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopro- 
pyl-1-(p-nitrobenzyl)-1 H-imidazole (103a) was obtained (yield 73%). mp 192-1 94 °C . 

1 H - NMR(CD 3 OD-TMS) 5 ppm: 1 .25(d,J=7.0Hz,6H), 3.12(sept,1 H), 4.79(s,2H), 5.47(s,2H), 6.58(d,J=2.0Hz,2H), 6.99 
(d,1H), 7.32(d,J=9.0Hz,2H), 7.96(d,J=9.0Hz,2H) 

[0318] In ethyl acetate was dissolved 800 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 -(p-ni- 
trobenzyl)-1 H-imidazole (103a), and platinum sulfided carbon was added. After replacement with hydrogen atomo- 
sphere, the mixture was catalytically hydrogenated under atmospheric pressure at room temperature. After 1 hour, the 
mixture was filtered through Celite, the filtrate was distilled off under reduced pressure, and to the residue, diethyl ether 
was added. 

[0319] The precipitated crystals were filtered, and 579 mg of 1 -(p-aminobenzyl)-5-(3,5-dichlorophenylthio)-2-hy- 
droxymethyl-4-isopropyl-1 H-imidazole (104a) was obtained (yield 78%). mp 130 °C (decomp.). 
1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .1 9(d,J=7.0Hz,6H), 3.08(sept,1 H), 4.28(br,2H), 4.75(s,2H), 5.12(s,2H), 6.43(d, 
J=8.2Hz,2H), 6.60 (d,2H), 6.80(d,J=8.2Hz,2H), 7.00(d,1H) 

[0320] In methylene chloride was dissolved 200 mg of 1 -(p-aminobenzyl)-5-(3,5-dichlorophenylthio)-2-hydroxyme- 
thyl-4-isopropyl-1 H-imidazole (1 04a), there were added 1 1 6 mg of dimethylaminopyridine and 21 2 \i\ of acetic anhy- 
dride under ice-cooling, and the mixture was allowed to warm up to room temperature and stirred for 1 hour. After 
completion of the reaction, the mixture was diluted with water, extracted with methylene chloride, the extract was dried 
over sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was purified by silica gel 
chromatography (methylene chloride:ethyl acetate = 2:1) to provide 2-acetoxymethyl-1-(p-N-acetylaminobenzyl)- 
5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole. The compound was dissolved in 10 ml of methanol, and under 
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ice-cooling, 1 ml of 1 M sodium methoxide solution was added. The mixture was allowed to warm up to room temperature 
and stirred for 1 hour. After completion of the reaction, the solvent was distilled off under reduced pressure, and 41 .2 
mg of Compound 1-117 was obtained (yield 19%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .22(d,J=7.0Hz,6H), 2.16(s,3H), 3.10 (sept,1H), 4.72(s,2H), 5.19(s,2H), 6.62(d, 
5 J=1 .8Hz,2H), 6.87~7.38(m,5H) 

Example 118 

Synthesis of 1-(m-aminobenzyl)-5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazole (Compound I- 
10 118). 

[0321 ] To dimethylformamide was added 94 mg of m-nitrobenzyl chloride and 1 1 4 mg of potassium iodide under ice- 
cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 
5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by 

15 addition of 76 mg of potassium carbonate. Then, the mixture was warmed up to 50 °C and allowed to react for 6 hours. 
After completion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried 
over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil, 5 ml of ethanol and 
10 ml of 36% hydrochloric acid were added, and the mixture was stirred at 90°C for 2 hours. After completion of the 
reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution and 

20 ethyl acetate were added. Insoluble materials in both layers were filtered to give 72 mg of 5-(3,5-dichlorophenylthio)- 
2-hydroxymethyl-4-isopropyl-1-(m-nitrobenzyl)-1 H-imidazole hydrochloride. The ethyl acetate layer of the filtrate was 
dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The crystals were washed with 
diethyl ether, filtered, and 80 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(m-nitrobenzyl)-1 H-imi- 
dazole (103b) was obtained (yield 71%). 103b, mp 197-198°C. 

25 1H - NMR(CD 3 OD-TMS) 8 ppm: 1 .25(d,J=7.0Hz,6H), 3.1 0(sept,1 H), 4.81 (s,2H), 5.47(s,2H), 6.53(d,J=1 .8Hz,2H), 6.99 
(d,1H), 7.32(d, 1H), 7.59(d,1H), 7.89(d,1H), 8.00(s,1H) The hydrochloride of 103b 

1 H - NMR(CD 3 OD-TMS) 8 ppm: 1 .37(d,J=7.0Hz,6H), 3.36(sept,1 H), 5.06(s,2H), 5.64(s,2H), 6.68(d,J=1 .6Hz,2H), 7.12 
(d,J=1.6Hz, 1H), 7.45(d,J=8.2Hz,1H), 7.63(d,1H), 7.99(d,1H), 8.07(s,1H) 



Elementary analysis (C 20 H 19 CI 2 N 


3 0 3 S ■ HCI 


■1.1 H 2 0) 




Calc. (%) | C47.23; 
Found (%) | C, 47.06; 


H,4.40; 
H,4.42; 


N,8.26; 
N,8.37; 


Cl,20.91; 
Cl,20.98; 


S,6.30 
S,6.49 



35 [0322] In ethyl acetate was dissolved 64 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 -(m-ni- 
trobenzyl)-1 H-imidazole (103b), and platinum sulfided carbon was added. After replacement with hydrogen atomo- 
sphere, the mixture was catalytically hydrogenated under atmospheric pressure at room temperature. After 3 hours, 
the mixture was filtered through Celite, the filtrate was distilled off under reduced pressure, and diethyl ether was added. 
Crystals precipitated were filtered, and 25 mg of Compound 1-118 was obtained (yield 42%). mp 145-148 °C. 

40 1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .22(d,J=7.0Hz,6H), 3.1 1 (sept,1 H), 4.71 (s,2H), 5.13(s,2H), 6.21 (s,1H), 6.32-6. 50(m, 
2H), 6.68(d,J= 1.8Hz,2H), 6.96(m,1H), 7.01 (d,J=1 .8Hz,1 H) 

Example 119 

45 Synthesis of 1-(o-aminobenzyl)-5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazole (Compound I- 
119). 

[0323] To dimethylformamide was added 237 mg of o-nitrobenzyl chloride and 228 mg of potassium iodide under 
ice-cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 400 mg of 

50 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by 
addition of 152 mg of potassium carbonate. Then, the mixture was warmed up to 50°C, and allowed to react for 6 
hours. After completion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was 
dried over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 
1 0 ml of ethanol and 20 ml of 36% hydrochloric acid, and the mixture was stirred at 90 °C for 2 hours. After completion 

55 of the reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution 
was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off 
under reduced pressure. The crystals were washed with diethyl ether, filtered, and 1 95 mg of 5-(3,5-dichlorophenylthio)- 
2-hydroxymethyl-4-isopropyl-1-(o-nitrobenzyl)-1 H-imidazole (103c) was obtained (yield 47%). mp 160-166 °C. 
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1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .31 (d,J=6.6Hz,6H), 3.19(sept, 1H), 4.75(s,2H), 5.65(s,2H), 6.51 (d,1H), 6.70(d, 
J=1.6Hz,2H), 7.00(d,J=1.6Hz,1H), 7.37(m,2H), 8.03(d,1H) 



Elementary analysis (C 20 H 19 CI 2 N 3 O3S) 


Calc. (%) | C,53.10; 
Found (%) | C53.03; 


H,4.23; N,9.29; 
H,4.44; N,9.38; 


CI, 15.67; 
CI, 15.38; 


S,7.09 
S,6.99 



[0324] In ethyl acetate was dissolved 170 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 -(o-ni- 
trobenzyl)-1 H-imidazole (103c), platinum sulfided carbon was added. After replacement with hydrogen atomosphere, 
catalytic hydrogenation was performed at atmospheric pressure at room temperature. After 1 hour, the mixture was 
filtered through Celite, and the filtrate was distilled off under reduced pressure. To the residue, diethyl ether was added, 
the precipitated crystals were collected by filtration, and 77 mg of Compound 1-119 was obtained (yield 49%). 
1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .24(d,J=6.6Hz,6H), 3.1 2(sept,1 H), 4.63(s,2H), 5.20(s,2H), 6.50~7.25(m,4H), 6.66(d, 
2H), 6.96(d,1H) 

Example 120 

Synthesis of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 -(1 -naphthylmethyl)-1 H-imidazole 
hydrochloride (Compound 1-120). 

[0325] To dimethylformamide was added 89 mg of 1 -(chloromethyl)naphthalene and 152 mg of potassium iodide 
under ice-cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg 
of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (1 01 b) was added, followed by 
addition of 126 mg of potassium carbonate. The mixture was warmed up to 50 °C and allowed to react for 6 hours. 
After completion of the reaction, the mixture was diluted with water, and extracted with diethyl ether. The extract was 
dried over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil, 5 ml of ethanol 
and 1 0 ml of 36% hydrochloric acid were added, and the mixture was stirred at 90 °C for 2 hours. After completion of 
the reaction, the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, 
and 220 mg of Compound 1-120 was obtained (yield 97%). mp 135-140°C. 

1 H - NMR(CD 3 OD-TMS) 5 ppm: 1 .42(d,J=7.2Hz,6H), 3.43(sept,1 H), 4.98(s,2H), 5.99(s,2H), 6.57(d,J=1 .8Hz,2H), 6.78 
(d,1H), 7.03(d, J=1.8Hz,1H), 7.25(t,1H), 7.45 ~ 7.78(m,3H), 7.85(d, 1H), 8.13 (d,1H) 

Example 121 

Synthesis of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazole (Compound I- 
121). 

[0326] To dry tetrahydrofuran was added 44 mg of powdery sodium hydroxide and 30 mg of tetrabutylammonium 
bromide under ice-cooling, and after 10 minutes, 200 mg of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxyben- 
zyloxymethyl)-1 H-imidazole (101b) was added. After 20 minutes, to the mixture, 129 jnl of 1-bromo-2-phenylethane 
was added. After stirred at room temperature for 3 hours, the mixture was diluted with water, extracted with diethyl 
ether, the extract was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus- 
obtained oil, 1 0 ml of ethanol and 20 ml of 36% hydrochloric acid were added, and the mixture was stirred at 90°C for 
2 hours. After completion of the reaction, the solvent was distilled off under reduced pressure, an aqueous sodium 
hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and 
the solvent was distilled off under reduced pressure. The residue was purified by silica gel chromatography (hexane: 
ethyl acetate =1:1) to give 100 mg of Compound 1-121 (yield 52%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .1 9(d,J=7.0Hz,6H), 2.88(m,2H), 3.05 (sept,1H), 4.19(m,2H), 4.89(s,2H), 6.84(d, 
J=1.8Hz,2H), 6.98~7.39(m,5H), 7.1 2(d,J=1 .8Hz,1 H) 



Elementary analysis (C 21 H 2 2Cl2 N 2 OS ) 


Calc. (%) 
Found (%) 


C, 59.86; H,5.26; N,6.65; CI, 16. 83; S,7.61 
C59.93; H,5.52; N,6.54; CI, 16.00; S,7.38 
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Example 122 

Synthesis of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazole (Compound I- 
122). 

5 

[0327] To dry tetrahydrofuran was added 40 mg of 60% sodium hydride, and under ice-cooling, 200 mg of 
5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added. After 20 min- 
utes, 136 Jul of 1-bromo-3-phenylpropane was added. After stirred at room temperature for 3 hours, the mixture was 
diluted with water and extracted with diethyl ether. The extract was dried over sodium sulfate, and the solvent was 

10 distilled off under reduced pressure. To thus-obtained oil were added 10 ml of ethanol and 20 ml of 36% hydrochloric 
acid, and the mixture was stirred at 90°C for 2 hours. After completion of the reaction, the solvent was distilled off under 
reduced pressure, an aqueous sodium hydrogen carbonate solution was added, and extracted with ethyl acetate. The 
extract was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was 
purified by silica gel chromatography (hexane:ethyl acetate =1:1) to give 80 mg of Compound 1-1 22 (yield 40%). 

15 1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .1 9(d,J=6.6Hz,6H), 1 .93(m,2H), 2.61 (m,2H), 3.05(sept,1 H), 3.92(m,2H), 4.68(s,2H), 
6.75(d,J=1.8Hz,2H), 7.01 ~ 7.36(m,6H) 



Elementary analysis (C 22 H 24 CI 2 N 2 OS) 

C, 60.69; H,5.56; N,6.43; CI, 16.28; S,7.36 
C, 60.57; H,5.64; N,6.41; CI, 16. 01; S,7.43 



Example 123 

25 Synthesis of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 -(4-phenylbutyl)-1 H-imidazole (Compound I- 
123). 

[0328] To dimethylformamide was added 85 mg of 1 -chloro-4-phenylbutane and 152 mg of potassium iodide under 
ice-cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then 200 mg of 

30 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by 
addition of 126 mg of potassium carbonate. Then, the mixture was warmed up to 50 °C and allowed to react for 6 
hours. After completion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was 
dried over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 
1 0 ml of ethanol and 20 ml of 36% hydrochloric acid, and the mixture was stirred at 90°C for 2 hours. After completion 

35 of the reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution 
was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off 
under reduced pressure. The residue was purified by silica gel chromatography (hexane: ethyl acetate =1 :1) to give 
86 mg of Compound 1-123 (yield 42%). 

1 H - NMR(CDCI 3 -TMS) 5ppm: 1 .1 5(d,J=6.6Hz,6H), 1.61(m,4H), 2.54 (m,2H), 3.03(sept,1 H), 3.98(m,2H), 4.71(s,2H), 
40 6.78(s,2H), 7.01~7.39(m,6H) 

Example 124 

Synthesis of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 -(5-phenylpentyl)-1 H-imidazole (Compound I- 
45 1 24). 

[0329] To dimethylformamide was added 92 mg of 1 -chloro-5-phenylpentane and 1 52 mg of potassium iodide under 
ice-cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 
5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by 

50 addition of 1 26 mg of potassium carbonate. Then the mixture was warmed up to 50°C and allowed to react for 6 hours. 
After completion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried 
over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 1 0 ml 
of ethanol and 20 ml of 36% hydrochloric acid, and the mixture was stirred at 90°C for 2 hours. After completion of the 
reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution was 

55 added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under 
reduced pressure. The residue was purified by silica gel chromatography (hexane:ethyl acetate =1 :1 ) to give 1 20 mg 
of Compound 1-124 (yield 57%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .1 6(d,J=7.0Hz,6H), 1 .30(m,2H), 1 .58 (m,4H), 2.53(m,2H), 3.05(sept,1 H), 3.96(m,2H), 



Calc. (%) 
Found (%) 
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4.74(s,2H), 6.80 (d,J=1 .8Hz,2H), 7.07- 7.34(m,6H) 
Example 125 

5 Synthesis of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 -(6-phenylhexyl)-1 H-imidazole (Compound I- 
125) 

[0330] To dimethylformamide was added 99 mg of 1 -chloro-6-phenylhexane and 1 52 mg of potassium iodide under 
ice-cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 

10 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by 
addition of 1 26 mg of potassium carbonate. Then, the mixture was warmed up to 50°C and allowed to react for 6 hours. 
After completion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried 
over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 1 0 ml 
of ethanol and 20 ml of 36% hydrochloric acid, and the mixture was stirred at 90°C for 2 hours. After completion of the 

15 reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution was 
added, and extracted with ethyl acetate. The extract was dried over sodium sulfate, and the solvent was distilled off 
under reduced pressure. The residue was purified by silica gel chromatography (hexane: ethyl acetate =1 :1) to give 
81 mg of Compound 1-125 (yield 37%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .1 7(d,J=7.0Hz,6H), 1 .26(m,4H), 1 .53 (m,4H), 2.52(m,2H), 3.05(sept,1 H), 3.92(m,2H), 
20 4.73(s,2H), 6.80 (d,J=1 .6Hz,2H), 7.03- 7.34(m,6H) 

Example 126 

Synthesis of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(2-thienylmethyl)-1 H-imidazole hydrochloride 
25 (Compound 1-126). 

[0331 ] To dimethylformamide was added 67 mg of 2-(chloromethyl)thiophene and 1 52 mg of potassium iodide under 
ice-cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 
5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by 

30 addition of 126 mg of potassium carbonate. Then, the mixture was warmed up to 50°C, and allowed to react for 6 
hours. After completion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was 
dried over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 
5 ml of ethanol and 10 ml of 36% hydrochloric acid, and the mixture was stirred at 90°C for 2 hours. After completion 
of the reaction, the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, 

35 filtered, and 170 mg of Compound 1-126 was obtained (yield 83%). 

1 H - NMR(CD 3 OD-TMS) 5 ppm: 1 .32(d,J=7.0Hz,6H), 3.32(sept,1 H), 5.04(s,2H), 5.68(s,2H), 6.80(m,1H), 6.86(d,2H), 
7.05(m,1H), 7.26(m,1H), 7.32(m,1H) 

Example 127 

40 

Synthesis of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(3-thienylmethyl)-1 H-imidazole hydrochloride 
(Compound 1-127). 

[0332] In dimethylformamide was added 67 mg of 3-(chloromethyl)thiophene and 1 52 mg of potassium iodide under 
45 ice-cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 

5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by 

addition of 1 26 mg of potassium carbonate. Then the mixture was warmed up to 50 °C and allowed to react for 6 hours. 

After completion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried 

over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil was added 5 ml of 
50 ethanol and 1 0 ml of 36% hydrochloric acid, and the mixture was stirred at 90 °C for 2 hours. After completion of the 

reaction, the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, 

and 200 mg of Compound 1-127 was obtained (yield 97%). 

1 H - NMR(CD 3 OD-TMS) 5 ppm: 1 .33(d,J=7.0Hz,6H), 3.32(sept,1 H), 5.01 (s,2H), 5.49(s,2H), 6.82(d,J=1 .8Hz,2H), 7.01 
(m,1H), 7.23(d,J=1.8Hz,1H), 7.25- 7.40(m,2H) 

55 
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Example 128 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(quinolin-3-ylmethyl)-1 H-imidazole 
(Compound 1-128). 

[0333] In tetrahydrofuran (1 0 ml) was dissolved 245 mg (2 mmol) of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)- 
4-isopropyl-1 H-imidazole (101a). To this solution, a methylene chloride solution of quinolin-3-ylmethylbromide was 
added at room temperature with stirring, followed by addition of 200 mg (5 mmol) of sodium hydroxide and 39 mg (0. 1 2 
mmol) of n-tetrabutylammonium bromide. After stirring for 2 hours, the mixture was left overnight and worked up. The 
reaction mixture was distilled off under reduced pressure. The residue was extracted with methylene chloride, and the 
extract was washed with water and dried. The solvent was distilled off, and the residual oil was purified by silica gel 
column chromatography (methylene chloride-ethyl acetate). As the first eluate, 26 mg (2.6%) of 2-benzyloxymethyl- 

4- (3,5-dichlorophenylthio)-5-isopropyl-1 -(quinolin-3-ylmethyl)-1 H-imidazole (100a) was obtained. From the subse- 
quent eluate, 730 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(quinolin-3-ylmethyl)-1 H-imida- 
zole (100b) suited to the next step of the reaction was obtained (yield 73%). mp 95-98°C . 

1 H - NMR(CDCI 3 ) 5 ppm: (100a) 1 .29(d,J=6.8Hz,6H), 3.05-3.2 (m,2H),4.60(s,2H),4.74(s,2H),5.35(s,2H),6.5(d, 
J-1.6Hz.2H), 6.59 (t,J=1 .8Hz,1 H),7. 5 ~ 7.75(m,4H), 8.91 (d,J=9.8Hz,1 H), 8.7(d,J=2.2Hz) 

(1 00b) 1 .1 8(d,J=7.2Hz,6H),2.9~ 3.2(m.1 H),4.52(s.2H). 4.63(s.2H),5.47(s,2H), 6.99(d,J=1 .6Hz,2H),7.09(t,J=2Hz,1 H), 
7.46-7.58(m,2H),7.67-7.68(m,2H),8.1 1 (d,J=8.2Hz,2H), 8.76(d,J=2.4Hz,1 H) 

[0334] In 10 ml of c-HCI was dissolved 730 mg (1 .36 mmol) of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-iso- 
propyl-1 -(quinolin-3-ylmethyl)-1 H-imidazole (100b); the mixture was refluxed with heating for 1 hour, and worked up. 
To the reaction mixture, a saturated aqueous sodium hydrogen carbonate solution was added, extracted with methylene 
chloride, the extract was washed with water and dried, and the solvent was distilled off under reduced pressure. The 
residue was purified by silica gel column chromatography (ethyl acetate) to give 500 mg of 2-hydroxymethyl- 

5- (3,5-dichlorophenylthio)-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazole (109) (yield 83%). mp 174-175°C. 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .26(d,J=6.8Hz,6H),3.0 ~ 3.2(m,1 H), 2.6~3.8(br,1 H),4.87(s,2H), 5.44(s,2H),6.52(d,J=1 .8Hz, 
2H), 6.61(t,J=2Hz,1H), 7.47-7.72(m,4H),8.04(d,J=9Hz,4H), 8.77(d,J=2Hz,1 H) 



Elementary analysis (C 2 3H 21 N 3 CI 2 OS) 


Calc. (%) 
Found (%) 


C60.26; H,4.62; N,9.17; CI, 15. 47; S,6.99. 
C59.98; H,4.73; N,9.08; Cl,15.11; S,7.10. 



[0335] In 5 ml of tetrahydrofuran was dissolved 223 mg (0.50 mmol) of 2-hydroxymethyl-5-(3,5-dichlorophenylthio)- 
4-isopropyl-1 -(quinolin-3-ylmethyl)-1 H-imidazole (1 09), followed by dropwise addition of 72 mg (0.60 mmol) of chloro- 
acetylisocyanate with stirring at 0°C , and the mixture was stirred at room temperature for 30 minutes. After the reaction 
completion, the mixture was worked up. To the reaction mixture was added a saturated aqueous sodium bicarbonate 
solution, extracted with methylene chloride, the extract was washed with water and dried. The solvent was distilled off 
under reduced pressure, and 2-chloroacetylcarbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(quinolin- 
3-ylmethyl)-1 H-imidazole (110) suited to the next step of the reaction was obtained, mp 1 67-1 70°C. The crystals were 
dissolved in 20 ml of aqueous methanol, 40 mg of Zn powder was added, and the mixture was stirred at room temper- 
ature for 5 hours. After the reaction completion, the mixture was worked up. To the reaction mixture was added a 
saturated aqueous sodium hydrogen carbonate solution, and the insoluble material was removed by filteration under 
reduced pressure through Celite. The filtrate was concentrated, extracted with methylene chloride, the extract was 
washed with water and dried, and the solvent was distilled off. The residual crystals were washed with ethyl acetate 
and ether to give 1 95 mg of Compound 1-1 28 (yield 78%). mp 214-21 6 °C . 

1 H - NMR(CDCI 3 ) 5 ppm: (1 1 0) 1 .81 (d,J=6.8Hz,6H),3.1 -3.23 (ml H),4.21 (s,2H),5.37(s,2H), 5.45(s,2H),6.60(d,J=2Hz, 
2H), 6.73(t,J=1.6 Hz), 7.26 ~ 7.73(m,4H),8.15(d,J=7.8Hz,1 H), 8.1 2(br,1 H),8.62(d,J=2.4Hz) 

Compound 1-128 1 .30(d,J=7Hz,6H), 3.1 ~ 3.2(m,1 H),4.6(br,2H), 5.33(s,2H), 5.43(s,2H), 6.52(d,J=2Hz,2H), 6.59(d, 
J=1.8Hz), 7.49~7.69(m,4H), 8.00(d,J=8.8Hz,1 H),8.67(d,J=2.6Hz) 



Elementary analysis (C24H22N4CI2O2S) 


Calc. (%) 
Found (%) 


C57.74; H.4.42; N.11.17; S;6.39; CI, 14. 14 
C57.30, H,4.50; N.11.08; S,6.59; CI, 13.92 
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Example 129 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(2-(2-pyridyl)ethyl)-1 H-imidazole 
(Compound 1-129). 

5 

[0336] In 10 ml of methylene chloride was dissolved 2 g of 2-pyridylethanol, the mixture was cooled to -40 °C on a 
dry-ice bath, and 2.5 ml of thionyl bromide was added. The mixture was allowed to warm up, and after 10 minutes, 
stirred at 60 °C. After 30 minutes, the mixture was cooled and evaporated under reduced pressure. The residue was 
added to a tetrahydrofuran solution containing 3.6 g of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzy- 

10 loxymethyl)-imidazole (1 01 b), 650 mg of powdery sodium hydroxide and 262 mg of tetrabutylammonium bromide under 
ice-cooling. The temperature was raised up to room temperature, and powdery sodium hydroxide was further added 
to make alkaline. After 5 hours, the mixture was diluted with water, extracted with diethyl ether, the extract was dried 
over sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was purified by silica gel 
chromatography (hexane: ethyl acetate = 2:1 ) to give 1 .9 g of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxyben- 

15 zyloxymethyl)-1 -(2-(2-pyridyl)ethyl)-1 H-imidazole (yield 43%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .25(d,J=7.0Hz,6H), 3.08(m,3H), 3.79 (s,3H), 4.36(m,2H), 4.48(s,4H), 6.72-6.95(m, 
5H), 7.07-7.1 6(m,2H), 7.1 7-7.30(m,2H), 7.50(m,1H), 8.52(m,1H) 

[0337] To 1 .43 g of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 -(2-(2-pyridyl)ethyl)-1 H- 
imidazole was added 20 ml of ethanol and 40 ml of 36% hydrochloric acid, and the mixture was stirred at 90 °C for 2 

20 hours. After completion of the reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hy- 
drogen carbonate solution was added, and extracted with ethyl acetate. The extract was dried over sodium sulfate, 
and the solvent was distilled off under reduced pressure. The residue was purified by silica gel chromatography (ethyl 
acetate:methanol = 10:1) to give 571 mg of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-hydroxymethyl-1 -(2-(2-pyridyl) 
ethyl)-1 H-imidazole (112a) (yield 51%). 

25 1H - NMR(CDCI 3 -TMS) 5 ppm: 1 .29(d,J=6.8Hz,6H), 3.15(m,3H), 4.52 (m,2H), 4.76(s,2H), 6.87(d,2H), 6.80-7.40(m, 
3H), 7.60(m,1H),8.50(m,1H) 



Elementary analysis (C 20 H 21 CI 2 N 3 OS) 

Calc. (%) | C, 56.87; H,5.01; N,9.95; CI, 16. 79; S,7.59 
Found (%) | C,56.58; H,5.13; N,9.90; CI, 16. 65; S,7.53 



[0338] In 20 ml of tetrahydrofuran was dissolved 521 mg of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-hydroxymethyl- 
1 -(2-pyridylethyl)-1 H-imidazole (1 1 2a), and the mixture was cooled) to -40°C. Under stirring, 221 jllI of trichloroacetyl- 

35 isocyanate was added, the mixture was allowed to-stand to reach room temperature, and stirred for 30 minutes. Added 
was 500 jllI of triethylamine, 5 ml of water and 5 ml of methanol, and the mixture was stirred at 70 °C for 1 hour. After 
completion of the reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbon- 
ate solution was added, and extracted with ethyl acetate. The extract was dried over sodium sulfate, and the solvent 
was distilled off under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetate 

40 methanol = 10:1) to give 520 mg of Compound 1-129 (yield 91%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .25(d,J=7.0Hz,6H), 3.08(m,3H), 4.35 (m,2H), 5.11(s,2H), 5.31(br,2H), 6.84(d,2H), 
6.94(m,1H), 7.13(d,1H), 7.18(m,1H), 7.60(m,1H), 8.51(m,1H) 

Example 130 

45 

Synthesis of 2-carbemoyloxymethyl-5-(3,5-dichlorophenylthio-4-isopropyl-1 -(3-(2-pyridyl)propyl)-1 H-imidazole 
(Compound 1-130). 

[0339] In 20 ml of methylene chloride was dissolved 500 mg of 2-pyridinepropanol, the mixture was cooled to -40°C 
50 on a dry-ice bath, and 564 jllI of thionyl bromide was added. The mixture was allowed to warm up, and after 1 0 minutes, 
stirred at 60°C . After 30 minutes, the mixture was cooled, the solution was distilled off under reduced pressure. The 
residue was added to tetrahydrofuran solution containing 891 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)- 
4-isopropylimidazole (101a), 365 mg of powdery sodium hydroxide and 1 1 8 mg of tetrabutylammonuium bromide under 
ice-cooling. The temperature was raised up to room temperature, and powdery sodium hydroxide was further added 
55 to make alkaline. After 5 hours, the mixture was diluted with water, extracted with diethyl ether, the extract was dried 
over sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was purified by silica gel 
chromatography (hexane: ethyl acetate = 2:1) to give 300 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-iso- 
propyl-1-(3-(2-pyridyl)propyl)-1 H-imidazole (yield 26%). 



99 



EP 0 786 455 B1 



1 H - NMR(CDCI 3 -TMS) 5ppm: 1 .25(d,J=7.0Hz,6H), 2.05(m,2H), 2.73 (m,2H), 3.09(sept,1 H), 3.97(m,2H), 4.52(s,2H), 
4.66(s,2H), 6.74 (d,2H), 6.95(m,1H), 7.09(d,1H), 7.1 2(m,1H), 7.31 (m,5H), 7.54(m, 1H), 8.49(m,1H) 
[0340] To 300 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(3-(2-pyridyl)propyl)-imidazole was 
added 10 ml of ethanol and 20 ml of 36% hydrochloric acid, and the mixture was stirred at 90 °C for 2 hours. After 
completion of the reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbon- 
ate solution was added, and extracted with ethyl acetate. The extract was dried over sodium sulfate, and the solvent 
was distilled off under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate:methanol 
= 1 0:1 ) to give 1 27 mg of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-hydroxymethyl-1 -(3-(2-pyridyl)propyl)-1 H-imidazole 
(yield 51%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .1 8(d,J=7.0Hz,6H), 2.1 6(m,2H), 2.85 (m,2H), 3.05(sept,1 H), 4.02(m,2H), 4.76(s,2H), 
6.75(d,2H), 7.05-7.19(m,3H), 7.60(m,1H), 8.49(m,1H) 



Elementary analysis (C^h^C^NgOS ■ 0.3H 2 O) 


Calc. (%) 
Found (%) 


C57.09; H,5.38; N,9.51; CI, 16.05; S,7.25 
C57.34; H,5.37; N,9.70; CI, 15,78; S,7.07 



[0341] In 10 ml of tetrahydrofu ran was dissolved 110 mg of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-hydroxymethyl- 
1 -(3-(2-pyridyl)propyl-1 H-imidazole, and the mixture was cooled to -40°C . Under stirring, 45.1 jnl of trichloroacetyliso- 
cyanate was added, the mixture was allowed to warm up to room temperature, and stirred for 30 minutes. Added were 
100 jil of triethylamine, 600 jwl of water and 600 jllI of methanol, and the mixture was stirred at 70°C for 1 hour. After 
completion of the reaction, the solution was distilled off under reduced pressure, an aqueous sodium hydrogen car- 
bonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent 
was distilled off under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate:methanol 
= 10:1) to give 80 mg of Compound 1-130 (yield 83%). 

1 H-NMR(CDCI 3 -TMS) 5 ppm: 1 .24(d,J=7.0Hz,6H), 2.08(m,2H), 2.78 (m,2H), 3.08(sept,1 H), 3.97(m,2H), 5.22(s,2H), 
6.00(br,2H), 6.76(d,2H), 7.09(m,3H), 7.59(m,1 H), 8.45(m,1H) 



Elementary analysis (C^h^C^N^S-O.Sh^O) 


Calc. (%) 
Found (%) 


C54.50; H.5.11; N, 11.57; CI, 14.62; S,6.61 
C54.52; 1-1,5.21; N,11.78; CI, 14.51; S,6.53 



Example 131 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -(2(1 H)-pyridon-5-ylmethyl)-4-isopropyl-1 H- 
imidazole (Compound 1-131). 

[0342] In 5 ml of methylene chloride was dissolved 375 mg of 2-methoxy-5-hydroxymethylpyridine, the mixture was 
cooled to -40°C on a dry-ice bath, and 209 jllI of thionyl bromide was added. The mixture was allowed to warm up, 
after 10 minutes, stirred at 60°C. After 30 minutes, the mixture was cooled, and the solution was distilled off under 
reduced pressure. The residue was added to a tetrahydrofuran solution containing 1179 mg of 2-benzyloxymethyl- 
5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole (101a), 215 mg of powdery sodium hydroxide and 87 mg of 
tetrabutylammonium bromide under ice-cooling. The temperature was raised up to room temperature, and powdery 
sodium hydroxide was further added to make alkaline. After 5 hours, the mixture was diluted with water, extracted with 
diethyl ether, the extract was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The 
residue was purified by silica gel chromatography (methylene chloride:ethyl acetate = 4:1 ) to give 290 mg of 2-benzy- 
loxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(2-methoxypyridin-5-ylmethyl)-1 H-imidazole (1 1 4a) (yield 1 9%). 
1 H - NMR(CDCI 3 -TMS) 5 ppm: 1.26(d,6H), 3.09(sept,1 H), 3.83(s,3H), 4.58(s,2H), 4.70(s,2H), 5.08(s,2H), 6.46(d,1H), 
6.54(d,2H), 6.99(m,1H), 7.1 8~7.40(m,6H), 7.88(d,1H) 

[0343] To a solution of 83 mg of potassium iodide in acetonitrile was added 64 jllI of trimethylsilyl chloride under ice- 
cooling and stirring. The mixture was allowed to warm up, and after 10 minutes, 150 mg of 2-benzyloxymethyl- 
5-(3,5-dichlorophenylthio)-1 -(2-methoxypyridin-5-ylmethyl)-4-isopropyl-1 H-imidazole was added, and the mixture was 
stirred with heating at 60 °C. After 1 hour, the solution was distilled off under reduced pressure, an aqueous sodium 
hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and 
the solvent was distilled off under reduced pressure. The residue was purified by silica gel chromatography (ethyl 
acetate: methanol = 1 0:1 ) to give 50 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-1 -(2(1 H)-pyridon-5-ylmethyl)- 
4-isopropyl-1 H-imidazole (115a) (yield 34%). 
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1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .30(d,J=7.0Hz,6H), 3.12(sept,1 H), 4.65(s,2H), 4.76(s,2H), 4.95(s,2H), 6.35(d,1H), 
6.66(d,J=2.0Hz, 2H), 7.05(d,J=2.0Hz,1 H), 7.08(d,1H) 7.23~7.46(m,6H) 

[0344] In a mixture of 5 ml of ethanol and 1 0 ml of 36% hydrochloric acid was dissolved 50 mg of 2-benzyloxymethyl- 
5-(3,5-dichlorophenylthio)-1-(2(1H)-pyridon-5-ylmethyl)-4-isopropyl-1H-imidazole, and the mixture was stirred at 90 
°C for 2 hours. After completion of the reaction, the solvent was distilled off under reduced pressure. An aqueous 
sodium hydrogen carbonate solution was added, the mixture was extracted with ethyl acetate, the extract was dried 
over sodium sulfate, and the solvent was distilled off under reduced pressure. The crystals were washed with diethyl 
ether, filtered, and 10 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-1 -(2(1 H)-pyridon-5-ylmethyl)-4-isopropyl-1 H- 
imidazole (116a) was obtained (yield 24%). mp 220 °C . 

1 H - NMR(CD 3 OD-TMS) 5 ppm: 1 .25(d,J=7.0Hz,6H), 3.13(sept,1 H), 4.84(s,2H), 5.1 7(s,2H), 6.33(d,J=9.0Hz,1 H), 6.67 
(d,J=1.6Hz, 2H), 7.16(d,J=1.6Hz,1H), 7.34(d,J=2.4Hz,1 H) 7.57(d,J=9.0Hz,1 H) 



Elementary analysis (C^h^gC^NgC^S ■ 0.5H 2 O) 


Calc. (%) 
Found (%) 


C52.66; H,4.65; N,9.70; CI, 16.36; S,7.40 
C52.41; H,4.54; N,9.58; CI, 16.98; S,7.24 



[0345] In 10 ml of tetrahydrofuran was dissolved 51 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-1-(2(1 H)-py- 
ridon-5-ylmethyl)-4-isopropyl-1 H-imidazole (1 1 6a), and the mixture was cooled to -40 °C . Under stirring, 22 jnl of trichlo- 
roacetylisocyanate was added, the mixture was allowed to stand to reach room temperature, and stirred for 30 minutes. 
There were added 500 jllI of triethylamine, 1 ml of water and 2 ml of methanol, and the mixture was stirred at 70 °C for 
1 hour. After completion of the reaction, the solution was distilled off under reduced pressure, an aqueous sodium 
hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and 
the solvent was distilled off under reduced pressure. The residue was purified by silica gel chromatography (ethyl 
acetate:methanol = 10:1) to give 46 mg of Compound 1-131 was obtained (yield 82%). 

1 H - NMR(CD 3 OD-TMS) 8 ppm: 1 .22(d,J=7.0Hz,6H), 3.1 0(sept,1 H), 5.13(s,2H), 5.27(s,2H), 6.35(d,J=9.4Hz,1 H), 6.67 
(d,J=1.6Hz, 2H), 7.14(d,J=1.6Hz,1H), 7.1 8(d,J=1 .8Hz,1 H) 7.36(d,J=9.4Hz,1 H) 

Example 132 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -(2(1 H)-pyridon-ylmethyl)-4-isopropyl-1 H-imidazole 
(Compound 1-132). 

[0346] In 15 ml of methylene chloride was dissolved 720 mg of 2-methoxy-3-hydroxymethylpyridine, the mixture was 
cooled to -40 °C on a dry-ice bath, and 802 jnl of thionyl bromide was added. The mixture was allowed to warm up, 
and after 1 0 minutes, stirred at 60°C. After 30 minutes, the mixture was cooled, and the solution was distilled off under 
reduced pressure. The residue was added to a tetrahydrofuran solution containing 1264 mg of 2-benzyloxymethyl- 
5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole (101a), 517 mg of powdery sodium hydroxide and 167 mg of 
tetrabutylammonium bromide under ice-cooling. The temperature was raised up to room temperature, and powdery 
sodium hydroxide was further added to make alkaline. After 5 hours, the mixture was diluted with water, extracted with 
ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The 
residue was purified by silica gel chromatography (hexane:ethyl acetate = 2:1) to give 1.4 g of 2-benzyloxymethyl- 
5-(3,5-dichlorophenylthio)-4-isopropyl-1-(2-methoxypyridin-3-ylmethyl)-1 H-imidazole. This was dissolved in ace- 
tonitrile, followed by addition of 2.2 g of potassium iodide, and with stirring under ice-cooling, 1 .7 ml of trimethylsilyl 
chloride was added. The mixture was allowed to warm up, and after 10 minutes, the mixture was stirred with heating 
at 60 °C. After 1 hour, the solution was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate 
solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled 
off under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate) to give 590 mg of 
2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-1 -(2(1 H)-pyridon-3-ylmethyl)-4-isopropyl-1 H-imidazole (11 5b) (yield 
38%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .29(d,J=6.6Hz,6H), 3.15(sept,1 H), 4.53(s,2H), 4.73(s,2H), 5.09(s,2H), 5.97(m,1H), 
6.68(m,1H), 6.71(d,J=1.6Hz,2H), 7.01 (d,J=2.0Hz,1 H), 7.11(m,1H) 7.26(m,5H) 



Elementary analysis (C 26 H 25 CI 2 N 3 0 2 S ■ 0.6H 2 O) 


Calc. (%) 
Found (%) 


C, 59.45; 
C59.79; 


H,5.03; 
H,5.13; 


N,8.00; 
N,8.29; 


CI, 13. 50; 
CI, 13.05; 


S,6.10 
S,6.16 
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[0347] In a mixture of 1 5 ml of ethanol and 20 ml of 36% hydrochloric acid was dissolved 590 mg of 2-benzyloxyme- 
thyl-5-(3,5-dichlorophenylthio)-1-(2(1H)-pyridon-3-ylmethyl)-4-isopropyl-1H-imidazole (115b), and the mixture was 
stirred at 90°C for 4 hours. After completion of the reaction, the solvent was distilled off under reduced pressure. To 
5 the residue, an aqueous sodium hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was 
dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The crystals were washed with 
diethyl ether, and filtered to give 264 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-1-(2(1 H)-pyridon-3-ylmethyl)- 
4-isopropyl-1H-imidazole (116b) (yield 54%). mp 244 °C. 

1 H - NMR(CD 3 OD-TMS) 5 ppm: 1 .23(d,J=7.0Hz,6H), 3.11 (sept, 1 H), 4.83(s,2H), 5.1 8(s,2H), 6.01 (m,1 H), 6.71 (d,2H), 
10 7.05-7.20(m,3H) 



Elementary analysis (C 19 H 19 CI 2 N 3 0 2 S ■ 0.2H 2 O) 

C53.33; H,4.57; N,9.82; CI, 16.57; S,7.49 
C53.62; H,4.62; N,9.79; CI, 16.28; S,7.60 



[0348] In 20 ml of tetrahydrofuran was dissolved 200 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-1 -(2(1 H)- 
pyridon-3-ylmethyl)-4-isopropyl-1 H-imidazole (116b), and the mixture was cooled to -40 °C. Under stirring, 84 jllI of 
trichloroacetylisocyanate was added, the mixture was allowed to stand to reach room temperature, and stirred for 30 

20 minutes. There were added 500 jliI of triethylamine, 5 ml of water and 5 ml of methanol, and the mixture was stirred at 
70 °C for 1 hour. After completion of the reaction, the solution was distilled off under reduced pressure, an aqueous 
sodium hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, 
and the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 1 77 
mg of Compound 1-132 was obtained (yield 80%). mp 214 °C. 

25 1 H - NMR(CD 3 OD-TMS) 5 ppm: 1 .23(d,J=7.0Hz,6H), 3.13(sept,1 H), 5.1 7(s,2H), 5.33(s,2H), 5.99(m,1H), 6.71(d, 
J=2.0Hz,2H), 7.00(m, 1H), 7.1 1 (d,J=2.0Hz,1 H), 7.14(m,1H) 

Example 133 

30 Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(2-methylpyridin-3-ylmethyl)-1 H- 
imidazole (Compound 1-133). 

[0349] In 10 ml of methylene chloride was dissolved 463 mg of 2-methyl-3-hydroxymethylpyridine, and 582 |u 1 of 
thionyl bromide was added thereto with cooling to -40°C on a dry-ice bath. The mixture was allowed to warm up, and 

35 after 1 0 minutes, stirred at 60°C. After 30 minutes the mixture was cooled, and evaporated under reduced pressure. 
The residue was added to a tetrahydrofuran solution containing 91 8 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylth- 
io)-4-isopropyl-1 H-imidazole (1 01 a), 376 mg of powdery sodium hydroxide and 121 mg of tetrabutylammonium bromide 
under ice-cooling. The temperature was raised up to room temperature, and powdery sodium hydroxide was further 
added to make alkaline. After 5 hours, the mixture was diluted with water, extracted with ethyl acetate, the extract was 

40 dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was purified by silica 
gel chromatography (methylene chloride:ethyl acetate = 5:1 ) to give 609 mg of 2-benzyloxymethyl-5-(3,5-dichlorophe- 
nylthio)-4-isopropyl-1-(2-methyl-3-pyridin-3-ylmethyl)-1 H-imidazole (118a) (yield 53%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .32(d,J=6.8Hz,6H), 2.48(s,3H), 3.17 (sept,1H), 4.90(s,2H), 4.58(s,2H), 5.12(s,2H), 
6.62(m,1H), 6.68 (m,2H), 6.90(m,1H), 7.00(m,1H), 7.15(m,2H), 7.26(m,3H), 8.28(m, 1H) 

45 



Elementary analysis (C 27 H 27 CI 2 N 3 OS ■ 0.2H 2 O) 


Calc. (%): 
Found (%) 


C, 62.83; H,5.35; N,8.14; CI, 13. 74; S,6.21 
C62.59; H,5.47; N,7.89; CI, 13.27; S,6.03 



50 

[0350] In a mixture of 1 5 ml of ethanol and 20 ml of 36% hydrochloric acid was dissolved 609 mg of 2-benzyloxyme- 
thyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(2-methylpyridin-3-ylmethyl)-1 H-imidazole (118a), and the mixture was 
stirred at 90 °C for 3 hours. After completion of the reaction, the solvent was distilled off under reduced pressure. An 
aqueous sodium hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over 
5 5 sodium sulfate, and the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, 
filtered, and 500 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 -(2-methylpyridin-3-ylmethyl)-1 H-im- 
idazole (119a) was obtained (yield 99%). mp 136°C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .27(d,J=6.8Hz,6H), 2.57(s,3H), 3.17 (sept,1H), 4.69(s,2H), 5.24(s,2H), 6.65(m,1H), 



Calc. (%) 
Found (%) 
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6.69(m,2H), 6.94 (m,1H), 7.02(m,1 H), 8.29(m,1H) 



Elementary analysis (C 20 H 21 Cl2N 3 OS ■ 0.2H 2 O) 


Calc. (%): 
Found (%): 


C56.39; H,5.06; N,9.86; CI, 16.65; S,7.53 
C56.34; H,5.05; N,9.83; CI, 16.79; S,7.56 



[0351] In 20 ml of tetrahydrofuran was dissolved 405 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl- 
1 -(2-methylpyridin-3-ylmethyl)-1 H-imidazole (11 9a), and the mixture was cooled to -40 °C. With stirring, 1 71 jnl of trichlo- 
roacetylisocyanate was added, the mixture was allowed to stand to reach room temperature, and stirred for 30 minutes. 
There were added 200 \i 1 of triethylamine, 5 ml of water and 1 0 ml of methanol, and the mixture was stirred at 70 °C 
for 2 hours. After completion of the reaction, the solution was distilled off under reduced pressure, an aqueous sodium 
hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and 
the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 400 mg 
of Compound 1-133 was obtained (yield 90%). mp 127°C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .32(d,J=7.0Hz,6H), 2.56(s,3H), 3.19 (sept,1H), 4.48(br,2H), 5.18(s,2H), 5.20(s,2H), 
6.52(m,1H), 6,72(m,2H), 6.95(m,1H), 7.05(m,1H), 8.31 (m,1H) 



Example 134 



Synthesis of 1 -(2-carbamoyloxyethyl)-2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole 
(Compound 1-134). 

[0352] In 50 ml of dry acetonitrile was dissolved 5.0 g (1 2.3 mmol) of imidazole compound (1 01 a), followed by addition 
of 3.4 g (25 mmol) of potassium carbonate and 3.1 g (18.6 mmol) of ethyl bromoacetate , and the mixture was stirred 
with heating at 60 °C for 8 hours. The mixture was diluted with ice-water, and extracted with ethyl acetate. The extract 
was washed with water, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography (ethyl acetate :n-hexane 1:2) to give 5.6 g of 2-[2-benzy- 
loxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)]ethyl acetate (118b) as oil (yield 92%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .1 .0(t,J=7.2Hz,3H),1 .27(d, J=6.8Hz, 6H),3.11 (sept,1 H),3.95(q,J= 7.2Hz,2H), 
4.50(s,2H),4.70 (s,2H),4.76(s,2H),6.83(m,2H),7.1 0(m,1 H),7.30(m,5H) 

[0353] In 30 ml of dry diethyl ether was dissolved 3.0 g (6.0 mmol) of the ester compound (1 18b), followed by addition 
of 230 mg (6.0 mmol) of lithium aluminium hydride under ice-cooling. At room temperature the mixture was stirred for 
15 minutes, and water was added. The mixture was extracted with ethyl acetate, the extract was washed with water 
and dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (ethyl acetate), and further recrystallized from n-hexane to obtain 2.17 g of 
2-[2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)]ethanol (118c) as crystals (yield 79%). 
mp 78-80°C . 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .25(t,J=6.8Hz,6H),2.55(t,J=5.4Hz, 1 H),3.1 0(sept,1 H),3.72(m,2H ),4.09(t,J=5.0Hz, 
2H),4.61 (s,2H), 4.72(s,2H),6.78(m,2H),7.1 1 (m,1 H),7.35(m,5H) 



Elementary analysis (C 2 2H24CI 2 N 2 0 2 S) 



Calc. (%) 
Found (%) 



C, 58.54, H,5.36, CI, 15.71, N,6.21, S,7.10 
C58.46, H,5.36, CI, 15.57, N,6.23, S,7.29 



[0354] Added were 1 8 ml of concentrated hydrochloric acid to 1 .8 g (4.0 mmol) of the alcohol compound (11 8c), and 
the mixture was stirred with heating at 110 °C for 7 hours. After cooling, the mixture was neutralized with sodium 
hydrogen carbonate, and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium 
sulfate, filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatog- 
raphy (ethyl acetate) to give 960 mg of 2-(5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazol-1 -yl) 
ethanol (119b) as oil (yield 67%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .1 8(d,J=7.2Hz,6H),3.08(sept,1 H), 3.76(t,J=5.0Hz,2H),4.1 7(t,J= 5.0Hz,2H),4.67 
(s,2H),4.90(br,1 H), 6.60(br,1 H),6.80(m,2H),7.13(m,1 H). 

[0355] In 9 ml of dry tetrahydrofuran was dissolved 91 0 mg (2.5 mmol) of the diol compound (1 1 9b), and the mixture 
was cooled to -40°C, followed by addition of 1 .42 g (7.5 mmol) of trichloroacetylisocyanate. The mixture was warmed 
gradually to room temperatures and stirred for 1 hour. Added were 4 ml of water and 2 ml of tetraethylamine, and the 
mixture was stirred at 50°C for 3 hours. The mixture was diluted with water, extracted with ethyl acetate, the extract 
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was washed with water, dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography, and further recrystallized from ethyl acetate-n-hexane to 
give 900 mg of Compound 1-134 as crystals (yield 80%). mp 159-161 °C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .25(d,J=7.0Hz,6H),3.1 0(sept,1 H), 4.22(m,4H),4.74(brs,2H),4.9 3(brs,2H),5.27(s,2H), 
5 6.80(m,2H), 7.12(m,1H) 

Example 135 

Synthesis of 2-[5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazol-2-yl] acetamide (Compound 1-135). 

10 

[0356] In a mixture of 46 ml of dry methanol and 86 ml of dry ether was dissolved 8.6 g (2.5 mmol) of the cyanomethyl 
compound (1 01 c), and dry hydrogen chloride was blown into the mixture under ice-cooling to be saturated. The mixture 
was kept at 4°C for 1 5 hours, and ice-water was added little by little under ice-cooling. Then, this reaction mixture was 
poured into a cooled aqueous sodium hydrogen carbonate solution, and extracted with diethyl ether. The extract was 
15 washed with water, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was 
subjected to silica gel column chromatography. From the fraction eluted with 3% methanol/methylene chloride, 7.1 7 g 
of the ester compound was obtained (yield 76%), while from the fraction eluted with 1 0% methanol/methylene chloride, 
1 .85 g of Compound 1-1 35 was obtained as crystals (yield 21 %). mp 1 64-1 66 °C . 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .23(d,J=6.6Hz,6H),3.12(sept, 1H), 3.41 (s,3H),3.75(s,2H),5.90(brs,1 H),6.80(m,2H), 
20 7.12(m, 1H),7.93 (brs,1H) IR(Nujol) v ;3336,31 36,3070,1 673cm" 1 



Elementary analysis (C 15 H 17 CI 2 N 3 OS) 


Calc. (%) 
Found (%) 


C50.29, H,4.78, Cl,19.79, N,11.73, S,8.95 
C50.20, H,4.82, Cl,19.65, N,11.66, S,9.03 



Example 136 

Synthesis of 2-(2-benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (Compound 1-1 36). 

30 

[0357] In 20 ml of dry methylene chloride was dissolved 3.0 g (11.9 mmol) of benzyl 2,2,2-trichloroacetoimidate, 
followed by addition of 3A molecular sieves. At room temperature, 2.7 g (7.8 mmol) of the alcohol compound (101e) 
was added. After 5 minutes, 5ml of a dry methylene chloride solution containing 1 .7 g of boron trifluoride diethyl ether 
complex was added. The mixture was allowed to react at room temperatures for 40 minutes, and poured into a cooled 
35 aqueous solution of sodium hydrogen carbonate. The mixture was extracted with ethyl acetate, the extract was washed 
with water, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 
fractionated by silica gel column chromatography (ethyl acetate:n-hexane = 1:1), and 2.06 g of Compound 1-1 36 was 
obtained as crystals (yield 61%). mp 101-103°C . 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .25(d,J=7.0Hz,6H), 3.07(t,J=6.2Hz, 2H),3.1 0(sept,1 H),3.46(s, 3H),3.84(t,J=6.2Hz,2 
40 H),4.51 (s,2H),6.80(m,2H),7.09(m,1 H),7.28(m,5H) 



Elementary analysis (C 16 H 20 Cl2N 2 OS) 


Calc. (%) | C, 60.69, H,5.56, CI, 16.28, 
Found (%) | C60.67, H,5.70, CI, 15.98, 


N,6.43, 
N,6.32, 


S,7.36 
S,7.16 



Example 137 

Synthesis of 2-(2-carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole (Compound 1-1 37). 

50 

[0358] In 20 ml of dry acetonitrile was dissolved 4.0 g (9.5 mmol) of Compound 1-136, followed by addition of 1 .4 g 
(19 mmol) of lithium carbonate and 1.8 g (11.7 mmol) of diethyl sulfate, and the mixture was reacted at 70°C for 9 
hours. The mixture was diluted with ice-water, and the mixture was extracted with ethyl acetate. The extract was washed 
with water, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 
5 5 purified by silica gel column chromatography (ethyl acetate:n-hexane = 1:1) to give 3.9 g of 2-(2-benzyloxyethyl- 
5-(3,5-dichlorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazole (122a) as oil (yield 91%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .15(t,J=7.0Hz,3H),1 .24(d,J=7.0Hz, 6H),3.06(m,3H),3.91 (m,4H),4.52(s,2H),6.81 (m, 
2H),7.09(m,1H), 7.28(m,5H) 
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[0359] In 1 6 ml of cocentrated hydrochloric acid was dissolved 3.8 g (8.5 mmol) of the benzyl compound (1 22a), and 
the mixture was heated at 100 °C for 2 hours. After cooling, the mixture was neutralized with sodium hydrogen car- 
bonate, extracted with ethyl acetate, the extract was washed with water, dried over anhydrous sodium sulfate, filtered, 
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (1% meth- 
5 anol:ethyl acetate), washed with n-hexane, and filtered to give 2.57 g of 2-[5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopro- 
pyl-1H-imidazol-2-yl]ethanol (123a) as crystals (yield 85%). mp 80-81 °C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .1 6(t,J=7.4Hz,3H), 1.22(d, J=6.6Hz,6H),2.87(t,J=5.4Hz,2H),3.06(sept,1 H),3.87(q, 
J=7.4Hz, 2H),4.09 (q,J=5.4Hz,2H),4.91 (m,1 H),6.82(m,2H),7.1 1 (m,1 H) 



Elementary analysis (C 1 


3 H 20 CI 2 N 2 OS) 






Calc. (%) | C, 53.48, 
Found (%) | C, 53.48, 


H,5.61, CI, 19. 73, 
1-1,5.61, CI, 19.73, 


N,7.80, 
N,7.80, 


S,8.92 
S,8.92 



15 [0360] In 15 ml of dry tetrahydrofuran was dissolved 1.5 g (4.2 mmol) of the alcohol compound (123a), and the 
mixture was cooled to -30°C , followed by addition of 1.2 g (6.4 mmol) of trichloroacetylisocyanate. After 5 minutes, 
the mixture was warmed to 0°C , and stirred for 10 minutes. The mixture was diluted with water, and extracted with 
ethyl acetate. The extract was washed with water, and ethyl acetate was distilled off. To the residue was added 15 ml 
of methanol, 0.26 g of triethylamine and 0.72 ml of water, and the mixture was heated at 50°C for 0.5 hours. The mixture 

20 was diluted with ice-water, and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous 
sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chro- 
matography (2% methanohethyl acetate), and recrystallized from ethyl acetate-n-hexane to give 1.5 g of Compound 
1-1 37 as crystals (yield 89%). mp 1 61 -1 62°C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .20(t,J=7.4Hz,3H),1 .23(d, J=7.0Hz,6H),3.07(sept,1 H),3.1 0(t,J=7.0Hz,2H),3.92 

25 (q,J=7.4Hz, 2H),4.47(t,J=7.0Hz,2H),4.67(brs,2H),6.80(m,2H),7.11(m,1H) 



Elementary analysis (C 17 H 21 CI 2 N 3 0 2 S) 

C50.75, H,5.26, Cl,17.62, N, 10.44, S,7.97 
C50.79, 1-1,5.21, Cl,17.33, N, 10.36, S,7.78 



Example 138 



Calc. (%) 
Found (%) 



35 



Synthesis of 2-(2-carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazole 
(Compound 1-138). 



[0361] In 20 ml of tetrahydrofuran was dissolved 2.0 g (4.7 mmol) of the imidazole compound (Compound 1-136), 
followed by addition of 1.9 ml of 40% aqueous sodium hydroxide solution, 100 mg of n-tetrabutylammonium bromide 
and 940 mg (5.7 mmol) of 4-chloromethylpyridine hydrochloride, and the mixture was stirred at 50 °C for 6 hours. The 
40 mixture was extracted with ethyl acetate, the extract was washed with water, dried over anhydrous sodium sulfate, 
filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (2% 
methanokethyl acetate) to give 2.4 g of 4-[2-(2-benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol- 
1-ylmethy]pyridine (122b) as oil (yield 98%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .30(d,J=7.2Hz,6H), 2.99(t,J=6.0Hz,2H), 3.1 6(sept,1 H), 3.84(t,J=6.0Hz,2H), 4.47(s, 
45 2H), 5.1 6(s,2H), 6.69(m,2H), 6.76(d,J=6.0Hz,2H), 7.01 (m,1 H),7.22(m,5H), 8.37(d,J=6.0Hz,2H) 

[0362] In 12 ml of cocentrated hydrochloric acid was dissolved 2.3 g (4.5 mmol) of the benzyl compound (122b), and 
the mixture was heated at 100 °C for 4 hours. The mixture was neutralized with sodium hydrogen carbonate, and 
extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel column chromatography (7% methanol/ 
50 ethyl acetate) to give 1 .28 g of 2-[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl]etha- 
nol (123b) as crystals (yield 67%). mp 121-122°C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .28(d,J=6.8Hz,6H),2.80(t,J=5.2Hz, 2H),3.1 5(sept,1 H),4.06(t,J=5.2Hz,2H),4.62(brs, 
1 H),5.09(s,2H), 6.71 (m,2H),6.77(d,J=4.6Hz,2H),7.04(m,1 H),8.48(d,J=4.6Hz,2H) 



55 



Elementary analysis (C 20 H 21 CI 2 N 3 OS) 



Calc. (%) 
Found (%) 



C,56.87, 
C56.69, 



H,5.01, 
H,5.02, 



CI, 16.79, 
CI, 16.70, 



N,9.95, 
N,9.89, 



S,7.59 
S,7.41 
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[0363] In 10 ml of dry tetrahydrofuran was dissolved 1.0 g (2.4 mmol) of the alcohol compound (123b), and the 
mixture was cooled to -20°C, followed by addition of 540 mg (2.9 mmol) of trichloroacetylisocyanate. After 3 minutes, 
the mixture was warmed to 0°C and stirred for 10 minutes. There were added 4 ml of water and 2 ml of triethylamine, 
and the mixture was warmed at 50°C for 2 hours. The mixture was diluted with ice-water, extracted with ethyl acetate, 
5 the extract was washed with water, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography (10% methanol/ethyl acetate), and recrystal- 
lized from ethyl acetate to give 930 mg of Compound 1-138 as crystals (yield 85%). mp 189-1 91 °C. 
1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .28(d,J=7.0Hz 6H),3.03(t,J=6.6Hz, 2H),3.14(sept,1 H),4.42(t,J=6.6Hz,2H),4.63(brs, 
2H),5.13(s,2H), 6.71(m,2H),6.81(d,J=6.0Hz,2H),7.05(m,1H),8.48(d,J=6.0Hz,2H) 

10 



Elementary analysis (C 21 


H 22 CI 2 N 4 0 2 S) 






Calc. (%) | C,54.20, 
Found (%) | 0,53.91, 


H,4.76, Cl,15.24, 
H,4.79, Cl,15.18, 


N, 12.04, 
N,11.80, 


S,6.89 
S,6.79 



15 

Example 139 

Synthesis of 1-(p-aminobenzyl)-5-(3,5-dichlorophenylthio)-2-hydroxyethyl-4-isopropyl-1 H-imidazole (Compound I- 
139). 

20 

[0364] In 10 ml of tetrahydrofuran was dissolved 1 .05 mg (2.5 mmol) of 2-(2-benzyloxyethyl)-5-(3,5-dichlorophenylth- 
io)-4-isopropyl-1 H-imidazole (Compound 1-136), followed by addition of 220 mg (5.5 mmol) of sodium hydroxide, 48 
mg (0.15 mmol) of tetrabutylammonium bromide and 594 mg (2.75 mmol) of nitrobenzylbromide with stirring at room 
temperature, and the mixture was reacted for 3 hours and worked up. The reaction mixture was distilled off under 
25 reduced pressure, and the residue was extracted with ethyl acetate. The extract was washed with water, dried, and 
the solvent was distilled off. The residue was purified by silica gel column chromatography (ethyl acetate:chloroform 
= 1 :9) to give 1 .3 g (93%) of 2-(2-benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -p-nitrobenzyl-1 H-imidazole 
(125a) as oil. 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .32(d,J=7Hz,6H),3.0-3.2(m,1 H),3.03(t, J=5.8Hz,2H),3.87(t,J=5.8Hz,2H),4.47(s,2H),5.24(s, 
30 2H), 6.61 (d,J= 2Hz,2H), 6.98(t,J=2Hz,1 H),7.0(d,J=9Hz,2H), 7.2~7.3(m,5H), 7.93(d,J=9Hz,2H) 

[0365] To 5 ml of concentrated hydrochloric acid was dissolved 1 .3 g (2.34 mmol) of the benzyl compound (125a), 
the mixture was refluxed with heating for 4 hours and worked up. To the reaction mixture was added a saturated 
aqueous sodium hydrogen carbonate solution, and extracted with ethyl acetate. The extract was washed with water 
and dried, distilled off, the residual oil was treated with ether, and crystallized to give 5-(3,5-dichlorophenylthio)-2-(2-hy- 
35 droxyethyl)-4-isopropyl-1 -p-nitrobenzyl-1 H-imidazole (126a). m.p. 169-171 °C. 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .27(d,J=4.4Hz,6H), 2.84(t,2H), 3.1 ~3.2(m,1 H), 4.1(t,2H), 4.45(br,1H), 5.17(s,2H), 6.64 (d, 
J=1.2Hz, 2H), 7.00(t,J=1.2Hz,1H), 7.04(d,J=5.8Hz,1 H), 8.06(d,J=5.8Hz,1 H) 



Elementary analysis (C 21 H 21 N 3 CI 2 0 3 S) 


Calc. (%) 
Found (%) 


C54.08; H,4.54; N,9.01; S,6.87: 
C54.05; H,4.59; N,8.84; S,6.70 



[0366] In 1 0 ml of ethyl acetate was dissolved 1 24 mg (0.26 mmol) of the nitrobenzyl compound (1 26a), and 1 20 mg 
of platinum sulfided carbon was added at room temperature. H 2 gas was introduced for 7 hours under stirring, and the 
mixture was worked up. The reaction mixture was filtered through Celite under reduced pressure, and the filtrate was 
distilled off. The residue was purified by silica gel column chromatography (ethyl acetate), the resulting oil was treated 
with ether for crystallization to give Compound 1-1 39 (yield 33%). mp 1 42-1 45 °C. 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .23(d,J=7Hz,6H),2.85(t,J=5.4Hz,2H), 3.0-3.2(m,1 H), 4.03(t,J=5.4Hz,2H), 4.94(s,2H), 6.47 
(d,J=8.2Hz,2H), 6.66-6.73(m,4H),7.02(t,1 H) 



Elementary analysis (C 21 H 23 N 3 CI 2 OS ■ 0.5H 2 O) 


Calc. (%) 
Found (%) 


C, 56.63; H,5.43; N,9.43; S,7.19; CI, 15. 92 
C56.72; H,5.27; N,9.37; S,7.09; CI, 15. 81 
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Example 140 

Synthesis of 1 -(p-aminobenzyl)-2-(2-carbamoyloxyethyl)-5-(3,5-dichlo^ H-imidazole 
(Compound 1-140). 

[0367] In 5 ml of tetrahydrofuran was dissolved 467 mg (1 mmol) of 5-(3,5-dichlorophenylthio)-2-(2-hydroxyethyl)- 
4-isopropyl-1 -p-nitrobenzyl-1 H-imidazole (1 26a), and there was added 0.23 g (1 .2 mmol) of trichloroacetylisocyanate 
under stirring on a cooling bath at -20 °C. Then, the bath was taken off, and the mixture was reacted for 2 hours. To 
the reaction mixture was added a saturated aqueous sodium hydrogen carbonate solution, and extracted with meth- 
ylene chloride. The extract was washed with water, dried, and the solvent was distilled off, and the trichloroacetylcar- 
bamoyloxy compound which was able to use for the next reaction, was obtained in the residue. The intermediate was 
dissolved in 10 ml of aqueous methanol (10%), followed by addition of 0.2 ml of triethylamine under stirring at room 
temperature, and the mixture was stirred with heating at 50 °C for 3 hours and worked up. When the crystals were 
precipitated, the mixture was filtered directly. When the crystals were not precipitated, a saturated aqueous sodium 
hydrogen carbonate solution was added to the reaction mixture, and extracted with methylene chloride. The extract 
was washed with water and dried, the solvent was distilled off, and the residue was purified by silica gel column chro- 
matography (ethyl acetate) to give 2-(2-carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(p-nitrobenzyl)- 
1 H-imidazole (128a) as oil (yield 98%). 

1 H - NMR(CDCI 3 ) 5ppm: 1.27(d,J=7Hz,6H),3.08(t,J=7Hz,2H), 3.0 ~ 3.2(m,1H), 4.43(t,J=7Hz,2H), 5.23(s,2H), 6.64(d, 
J=2Hz, 2H), 7.01 (t,J=2Hz,1 H),7.05(d,J=8.6Hz,2H),8.07(d,J=8,6Hz,2H) 

[0368] In 10 ml of ethyl acetate was dissolved 220 mg (0.43 mmol) of 2-(2-carbamoyloxyethyl)-5-(3,5-dichlorophe- 
nylthio)-4-isopropyl-1 -(p-nitrobenzyl)-l H-imidazole (1 28a), and 1 20 mg of platinum sulfided carbon was added at room 
temperature. Hydrogen gas was introduced for 7 hours under stirring, and the mixture was worked up. The reaction 
mixture was filtered through Celite under reduced pressure, and the filtrate was distilled off. The residual oil was treated 
with ether for crystallization to give Compound 1-140 (yield 95%). 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .25(dd,J=7Hz,2Hz,6H), 3.0 ~ 3.2(m,3H), 4.3 ~ 4.42(m,2H),4.6(br,2H), 4.99, 5.05(s X 2,2H), 
6.45~6.5(m,1H), 6.65 ~ 6.75(m,2H), 7.01 (t,J=2Hz,1 H) 

Example 141 

Synthesis of 1-(m-aminobenzyl)-5-(3,5-dichlorophenylthio) -2-hydroxyethyl-4-isopropyl-1 H-imidazole (Compound I- 
141). 

[0369] In 10 ml of tetrahydrofuran was dissolved 1.05 mg (2.5 mmol) of (Compound 1-136), followed by addition of 
220 mg (5.5 mmol) of sodium hydroxide, 48 mg (0.1 5 mmol) of tetrabutylammonium bromide and 594 mg (2.75 mmol) 
of nitrobenzoylchloride under stirring at room temperature, and the mixture was reacted with heating at 60°C for 3 
hours and worked up. The reaction mixture was distilled off under reduced pressure, the residue was extracted with 
ethyl acetate, the extract was washed with water, dried, and the solvent was distilled off. The residue was purified by 
silica gel column chromatography (ethyl acetate :chloroform = 1 :9) to give 1 .26 g of 2-(2-benzyloxyethyl)-5-(3,5-dichlo- 
rophenylthio)-4-isopropyl-1-m-nitrobenzyl-1 H-imidazole (125b) as oil (yield 90%). mp 119-122 °C . 
1 H - NMR(CDCI 3 ) 5 ppm: 1 .29(d,J=7Hz,6H), 3.0- 3.2(m,1 H), 3.07(t,J=5.6Hz,2H), 3.88(t,J=5.6Hz,2H), 4.48(s,2H), 5.25 
(s,2H), 6.59(d, J= 1 .8Hz,2H), 6.95(t,J=1 .8Hz,1 H), 7.81 (s,1 H), 7.97 (d,J=6Hz,1 H) 

[0370] 5-(3,5-Dichlorophenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1-m-nitrobenzyl-1 H-imidazole (126b) was ob- 
tained from (1 25b) by the same synthetic process as that for (1 26a) in Example 1 39. mp 85-88 °C. 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .28(d,J=6.8Hz,6H),2.87(t,J=4.8Hz, 2H), 3.1 ~3.2(m,1 H), 4.09(t,J=4.8Hz,2H), 5.1 7(s, 
2H), 6.20(d, J=1.6Hz,2H), 6.72(t,J=1 .6Hz,1 H), 6.98 ~ 6.99(m,1 H),7.1 -7.1 5 (m,1H), 7.36~7.42(m,2H),7.83(br,s,1 H), 
7.98 ~ 8.1(m,1H) 



Elementary analysis (C 2 - 


H 21 N 3 CI 2 0 3 S) 






Calc. (%) | C, 54.08; 
Found (%) ! C, 54.32; 


H,4.54; N,9.01; 
H,4.65; N,8.81; 


S,6.87; 
S,6.72; 


CI, 15. 20 
CI, 15.39 



[0371] Compound 1-141 was obtained from (126b) by the same synthetic process as that for Compound 1-139 in 
Example 139. mp 114-118 °C 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .25(d,J=7Hz,2H),2.82(t,J=5.6Hz,2H),3.0 ~ 3.2(m,1H), 4.02(t,J=5.6Hz,2H),4.96(s,2H),6.13 
(s,1H),6.3(d, 1H),6.5(dd,1H), 6.72(d,J=1 .8Hz,2H),7.0(d,1 H),7.04(t,J=1 .8Hz, 1 H) 
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Example 142 

Synthesis of 1 -(m-aminobenzyl)-2-(2-carbamoyloxyethyl)-5-(3,5-dichto^ H-imidazole 
(Compound 1-142). 

[0372] 2-(2-Carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(m-nitrobenzyl)-l H-imidazole (1 28b) was 
obtained from (126b) by the same synthetic process as that for (128a) in Example 140 (yield 83%). mp 167-1 69 °C. 
1 H - NMR(CDCI 3 ) 5 ppm: 1 .28(d,J=7Hz,6H),3.12(t,J=5.8Hz,2H), 3.0-3.2(m,1 H),4.47(t,J=5.8Hz,2H),4.63(br,2H),5.23 
(s,2H),6.61 (d, J=2Hz,2H),6.97(t,J=2Hz,1H),7.40(t,J=8.2Hz,1H),7.81(br,1H), 8.02(d, d,1H) 



Elementary analysis (C 22 H 22 N 4 CI 2 0 4 S ■ 0.2H 2 O) 


Calc. (%) 
Found (%) 


C51.50; H,4.40; N, 10.92; S,6.25; CI, 13.92 
C51.28; H,4.40; N, 10.88; S,6.27; CI, 13.72 



[0373] Compound 1-142 was obtained from (128b) by the same synthetic process as that for Compound 1-140 in 
Example 140. mp 172-176 °C. 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .27(d,J=7Hz,6H),3.0-3.2(m,3H),3.6(br, 2H),4.35-4.45(m,2H), 4.6(br,2H),5.03(s,2H),6.15(t, 
br,1 H),6.35 (dd,1 H),6.4-6.6(m,1 H), 6.72(d,J=1 .6Hz,2H),7.04(t,J=1 .6Hz,1 H) 



Elementary analysis (C 22 H 24 N 4 CI 2 0 2 S ■ 0.8H 2 O) 


Calc. (%) 
Found (%) 


C, 53.51; H,5.23; N,11.35; S,6.49 
C53.80: H,4.86; N,11.35: S,6.48 



Example 143 

Synthesis of 1 -(o-aminobenzyl)-5-(3,5-dichlorophenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1 H-imidazole (Compound I- 
143). 

[0374] 2-(Benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(o-nitrobenzyl)-1 H-imidazole (125c) was ob- 
tained from Compound 1-136 by the same synthetic process as that for (125a) in Example 139 as oil (yield 49%). 
1 H - NMR(CDCI 3 ) 5 ppm: 1 .32(d,J=6.6Hz,6H),2.99(t,J=6.2Hz,2H), 3.1 -3.22(m,1 H),3.84(t,J=6.2Hz,2H),4.45(s,2H),5.58 
(s,2H),6.4-6.45(m,1 H), 6.69(d,J=2Hz,2H),7.21 (t,J=2Hz,1 H),7.95-8.05(m,1 H) 

[0375] 5-(3,5-Dichlorophenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1 -o-nitrobenzyl-1 H-imidazole (1 26c) was obtained 
from (1 25c) by the same synthetic process as that for (1 26a) in Example 1 39. mp 1 04-1 07 °C. 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .30(d,J=6.6Hz,6H),2.78(t,J=5.4Hz,2H), 3.1 -3.2(m,1 H), 4.05(t,J=5.4Hz,2H),5.49(s,2H),6.37 
(d,J=8Hz,1 H), 6.72(d,J=1 .8Hz,2H),6.99(t,J=1 .8Hz,1 H),7.36-7.46(m,2H), 8.05-8.1 (m,1 H) 



Elementary analysis (C 21 


H 21 N 3 CI 2 0 3 S) 






Calc. (%) | C, 54.08; 
Found (%) | C,54.01; 


H,4.54; N,9.01; 
H,4.62; N,8.92; 


S,6.87; 
S,6.80; 


CI, 15. 20 
CI, 15.04 



[0376] Compound 1-143 was obtained from (126c) by the same synthetic process as that for Compound 1-139 in 
Example 139 (yield 62%). mp 137-139 °C. 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .27(d,J=6.8Hz,6H),2.77(t,J=5.6Hz,2H), 3.0-3.2(m,1 H), 3.55(br,2H),4.00(t,J=5.6Hz,2H),4.91 
(s,2H), 6.3(d, 1H), 6.6-6.65(m,4H),7.01-7.03(m,2H) 



Elementary analysis (C 21 H 23 N 3 CI 2 OS) 


Calc. (%) 
Found (%) 


C57.92; H,5.33; N,9.66; S,7.35; CI, 16.07 
C57.54; H,5.40; N,9.44; S,7.20; CI, 16.49 
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Example 144 

Synthesis of 1 -(o-aminobenzyl)-2-(2-carbamoyloxyethyl)-5-(3,5-dicM H-imidazole 
(Compound 1-144). 

5 

[0377] 2-(2-Carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(o-nitrobenzyl)-l H-imidazole (1 28c) was 
obtained from (126c) by the same synthetic process as that for (128a) in Example 140 (yield 87%). mp 163-1 65 °C . 
1 H - NMR(CDCI 3 ) 5ppm: 1 .31 (d.J=6.8Hz,6H),3.01 (t,J=6.2Hz,2H), 3.1 -3.22(m,1 H), 4.6(br,2H),5.56(s,2H),6.4(dd,1 H), 
6.72(d,J=1 .4Hz,2H), 7.01 (t,J=1 .4Hz,1 H),7.3-7.5(m,2H), 8.07(dd,1 H) 

10 



Elementary analysis (C 22 H 22 N 4 CI 2 0 4 S- 0.2H 2 O) 


Calc. (%) 
Found (%) 


C51.50; H,4.40; N, 10.92; S,6.25; CI, 13.82 
C51.29; H,4.52; N, 10.76; S,6.01; CI, 13.51 



15 

[0378] Compound 1-144 was obtained from (128c) by the same synthetic process as that for Compound 1-140 in 
Example 140 (yield 77%). mp 170-174 °C . 

1 H - NMR(CDCI 3 ) 5ppm: 1 .28(d,J=7Hz,6H),3.02(t,J=6,6Hz,2H), 3.05-3. 23(m,1 H),3.6(br,2H),4.37(t,J=6.6Hz,2H),4.58 
(br,2H), 4.97(s,2H), 6.28(d,J=7.2Hz,1 H), 6.6-6. 65(m,2H), 6.7(d,J=1 .8Hz, 2H),7.03(t,J=1 .8Hz,1 H) 
20 



Elementary analysis (C 22 H 24 N 4 CI 2 0 2 S) 


Calc. (%) 
Found (%) 


C55.12; H,5.05; N,11.69; S,6.09; CI, 14.79 
C54.89: hi5.11; N, 11.40: S,6.56; CI, 14.56 



25 

Example 145 

Synthesis of 2-(5-(3,5-dichlorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)ethanol (Compound 1-145). 

30 [0379] In dry dimethylformamide was dissolved 4.0 g (9.5 mmol) of imidazole compound (Compound 1-136), followed 
by addition of 570 mg (14 mmol) of 60% sodium hydride under ice-cooling. After 5 minutes, 1.75 g (14.2 mmol) of n- 
propylbromide was added, and the mixture was stirred with heating at 50°C for 3 hours. The mixture was diluted with 
ice-water, extracted with ethyl acetate, the extract was washed with water and dried over anhydrous sodium sulfate, 
filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography 

35 (ethyl acetate:n-hexane = 1 :1 ) to give 3.1 9 g of 2-(2-benzyloxyethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -n-propyl- 
1 H-imidazole (130a) as oil (yield 73%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 0.83(t,J=7.4Hz,3H),1 .29(d, J=7.0Hz, 6H),1 .55(m,2H),3.06(m,3H),3.85(m,4H),4.53(s, 
2H), 6.79(m,2H),7.09(m,1 H),7.29(m,5H) 

[0380] In 31 ml of concentrated hydrochloric acid was dissolved 3.1 g of the benzyloxy compound (130a), and the 
40 mixture was stirred with heating at 1 . 1 0°C for 2.5 hours. After cooling, the mixture was neutralized with sodium hydrogen 
carbonate, and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, 
filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography 
(ethyl acetate),: further, and recrystallized from ethyl acetate-n-hexane to give 2.03 g of Compound 1-145 as crystals 
(yield 82%). mp 88-89 °C. 

45 1 H - NMR(CDCI 3 -TMS) 5 ppm: 0.86(t,J=7.6Hz,3H),1 .21 (d,J=7.0Hz, 6H),1 .57(m,2H),2.87(t,J=5.4Hz,3.05(sept,1 H), 
3.75(t,J=7.6Hz, 2H), 4.1 0(m,2H),4.98(brs,1 H),6.80(m,2H),7.1 0(m,1 H) 



Elementary analysis (C 17 H 22 N 2 CI 2 OS) 

C54.69; H,5.94; N,7.50; S,8.59; CI, 18.79 
C54.70; H,5.99; N,7.70; S,8.48; CI, 18.82 



Example 146 

Synthesis of 2-(1 -n-butyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol (Compound 1-1 46). 

[0381] In 40 ml of dry dimethylformamide was dissolved 4.0 g, (9.5 mmol) of imidazole compound (Compound I- 
136), and 670 mg (16.3 mmol) of 60% sodium hydride was added under ice-cooling. After 5 minutes, 1.95 g (14.2 



Calc. (%) 
Found (%) 
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mmol) of n-butyl bromide was added, and the mixture was stirred with heating at 50 °C for 30 minutes. After cooling, 
the reaction mixture was diluted with ice-water, and extracted with ethyl acetate. The extract was washed with water, 
dried over anhydrous sodium sulfate, filtered, and concentrated under reduced p ressure. The residue was purified by 
silica gel column chromatography (ethyl acetate) to give 4.1 g of 2-( 2-benzyloxyethyl-1 -butyl-5-(3,5-dichlorophenylth- 
5 io)-4-isopropyl-1H-imidazole (130b) as oil (yield 90%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 0.82(t,J=7.2Hz,3H),1 .23(d,J=7.0Hz,6 H),1 .30(m,2H),1 .50(m,2H),3.05(t,J=6.8Hz,2H), 
3.08(sept,1 H),3.88 (m,4H),4.52(s,2H),6.80(m,2H),7.09(m,1 H),7.29(m,5H) 

[0382] In 41 ml of concentrated hydrochloric acid was dissolved 4.1 g of the benzyloxy compound (130b), and the 
mixture was stirred with heating at 1 1 0°C for 2.5 hours. After cooling, the mixture was neutralized with sodium hydrogen 
10 carbonate and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, 
filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography 
(ethyl acetate) to give 3.0 g of Compound 1-146 as oil (yield 90%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 0.86(t,J=7.2Hz,3H),1 .21 (d,J=7.0Hz, 6H),1 .25(m,2H),1 .50(m,2H),2.87(t,J=5.8Hz,2H), 
3.06(sept,1 H), 3.79(t,J=7.4Hz,2H),4.1 1 (m,2H),5.00(brs,1 H),6.81 (m,2H),7.1 0 (m,1 H) 

15 

Example 147 



Synthesis of 1 ,2-di-(2-carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole (Compound 1-147). 

20 [0383] In 59 ml of dry acetonitrile was dissolved 5.00 g (11.9 mmol) of imidazole compound (Compound 1-136), 
followed by addition of 3.3 g (23.9 mmol) of potassium carbonate and 3.0 g (1 8 mmol) of ethyl bromoacetate, and the 
mixture was heated at 60 °C for 11 hours. After cooling, the reaction mixture was diluted with water, extracted with 
ethyl acetate, the extract was washed with water, dried over anhydrous sodium sulfate, filtered, and concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetate:n-hexane 1 :2) to give 

25 5.4 g of (2-(2-benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)ethyl acetate (1 30c) as oil (yield 
90%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .15(t,J=7.2Hz,3H),1 .26(d,J=6.8Hz, 6H),3.02(t,J=6.2Hz,2H),3.1 1 (sept,1 H),3.83(t, 
J=6.2Hz,2H), 4.01 (q,J=7.2Hz,2H),4.49(s,2H),4.74(s,2H),6.83(m,2H), 7.08(m,1 H),7.29(m,5H) 

[0384] In 30 ml of dry diethyl ether was dissolved 3 .0 g (5.9 mmol) of the ester compound (130c), followed by addition 
30 of 230 mg (6 mmol) of lithium aluminium hydride under ice-cooling, and the mixture was stirred at room temperature 
for 15 minutes. The mixture was diluted with water, extracted with ethyl acetate, the extract was washed with water, 
dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography (ethyl acetate), and further recrystallized from ethyl acetate-n-hexane to give 2.5 g 
of 2-(2-(2-benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)ethanol (130d) as crystals (yield 
35 91%). mp 129-130°C . 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .25(d,J=7.0Hz,6H),3.1 1 (m,4H), 3.63(m,2H),3.92(t,J=6.2Hz,2H),4.07(t,J=4.8Hz,2H), 
4.50(s,2H), 6.79(m, 2H),7.1 0(m,1 H),7.20-7.31 (m,5H) 



40 



Elementary analysis (C 23 H 15 CI 2 N 2 0 2 S) 



Calc. (%) 
Found (%) 



C, 59.35, H,5.63, CI, 15.23, N,6.02, S,6.89 
C, 59.32, H,5.65, CI, 15. 00, N,6.00, S,6.88 



[0385] In 15 ml of concentrated hydrochloric acid was dissolved 1 .5 g (3.2 mmol) of the alcohol compound (130d), 
45 and the mixture was heated at 110 °C for 7 hours. After cooling, the mixture was neutralized with sodium hydrogen 
carbonate, extracted with ethyl acetate, the extract was washed with water, dried over anhydrous sodium sulfate, 
filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (3% 
methanol/ethyl acetate), and 1.14 g of 2-(5-(3,5-dichlorophenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1 H-imidazol-1 -yl) 
ethanol (131c) was obtained as oil (yield 94%). 
so 1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .22(d,J=7.2Hz,6H),2.80(br.,1 H), 2.99(t,J=5.4Hz,2H),3.08(sept,1 H),3.73(t,J=5.0Hz, 
2H),4.05(m, 4H),4.80(br,1 H),6.79(m,2H),7.13(m,1 H) 

[0386] In 10 ml of dry tetrahydrofuran was dissolved 1.01 g (2.7 mmol) of the diol (131c). The solution was cooled 
to -40°C and 1.52 g (8 mmol) of trichloroacetyl isocyanate was added . dropwise. After 5 minutes, the temperature 
was allowed to increase gradually to room temperature and the mixture was stirred for 1 hour. Then, 2 ml of triethylamine 
55 and 4 ml of water were added and the mixture was heated at 50°C for 3 hours. The reaction mixture was diluted with 
water and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, 
filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (5% 
methanol-ethyl acetate) and recrystallized from ethyl acetate-n-hexane to provide 1.0 g (yield 81%) of Compound I- 
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147 as crystals, mp 152-153°C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .23(d,J=6.8Hz,6H),3.07(sept,1 H), 3.15(t,J=7.4Hz,2H),4.13(m,4H ),4.52(t,J=7.2Hz, 
2H),4.82(brs., 4H),6.78(m,2H),7.11 (m,1 H) 



Elementary analysis (C 18 H 22 CI 2 N 4 0 4 S) 

Calc. (%) | C,46.86, H,4.81 Cl,15.37, N, 12.14, S,6.95 
Found (%) | C,46.90, H,4.79, Cl,15.11, N, 12.04, S,6.80 



10 Example 148 

Synthesis of 2-(3-carbamoyloxypropyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (Compound I- 
148) 

15 [0387] To 300 ml of dry n-hexane was added 16.4 g (410 mmol) of 60% sodium hydride under ice-cooling and the 
mixture was stirred. The mixture was then allowed to stand for a while and the hexane layer was discarded. To the 
residue was added 1 00 ml of dry N,N-dimethylformamide. Then, 70 g (41 0 mmol) of benzyl bromide was added drop- 
wise below 40°C and the mixture was stirred at the same temperature for 30 minutes, then poured in ice-water, and 
extracted with diethyl ether. The extract was washed with water, dried over sodium sulfate, filtered, and concentrated 

20 under reduced pressure. The residue was further purified by fractional distillation under reduced pressure to provide 
51.1 g (yield 69%) of 4-benzyloxybutan-1 -ol (133a) as oil showing the boiling point of 114°C/0.5 mmHg. 
1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .71 (m,4H),2.27(m,1 H),3.50-3.69(m,4H),4.53(s,2H),7.35(m,5H) 
[0388] A four-necked flask of 2-liter capacity was charged with 406 ml of dry ethyl acetate and 42.3 g (333 mmol) of 
oxalyl chloride and the mixture was cooled to -70°C. Then, a solution of dry dimethyl sulfoxide (53 g, 666 mmol) in dry 

25 ethyl acetate (203 ml) was added dropwise below -70°C. After 15 minutes, a solution of the alcohol (133a) (50 g, 278 
mmol) in dry ethyl acetate (203 ml) was added dropwise and the mixture was stirred for 45 minutes. Then, 168 ml of 
triethylamine was added at -70°C. The mixture was stirred at the same temperature for 0.5 hour and, then, at room 
temperature for 1 hour. The reaction mixture was diluted with ice-water and extracted with ethyl acetate and the extract 
was washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue 

30 was dissolved in 193 ml of acetonitrile and 51.6 g (333 mmol) of 2,2-dichloro-3-methylbutyraldehyde was added. To 
this mixture was added 336 ml of 28% aqueous ammonia under ice-cooling and the mixture was then stirred at 40 °C 
for 7 hours. The reaction mixture was diluted with ice-water and extracted with chloroform. The extract was washed 
with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The resulting product2-(3-ben- 
zyloxypropyl)-4-isopropyl-1 H-imidazole (135a) was not purified but subjected to the next iodination reaction. 

35 [0389] A four-necked flask of one-liter capacity was charged with 25 g of 40% sodium hydroxide/H 2 0 and 1 25ml of 
water, followed by addition of a solution of the imidazole (1 35a) obtained above in dioxane (1 25 ml). Then, 70.5 g (278 
mmol) of solid iodine was added under ice-cooling and the mixture was stirred. After 1 hour, an aqueous solution of 
sodium thiosulfate and, then, dry-ice were added and the mixture was extracted with ethyl acetate. The extract was 
washed with water, dried over sodium sulfate, and concentrated under reduced pressure. The residue was dissolved 

40 in diethyl ether and 39 g of oxalic acid was added to the solution. The precipitated crystals was collected by filtration, 
neutralized with sodium carbonate, and extracted with chloroform. The extract was washed with water, dried over 
sodium sulfate, filtered, and concentrated under reduced pressure to provide 86.7 g (yield 82%) of 2-(3-benzyloxypro- 
pyl)-5-iodo-4-isopropyl-1 H-imidazole (135b) as oil. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .01 (d,J=7.0Hz,6H),1 .98(quintet, 2H),2.86(t,J=5.4Hz,2H),3.63(t,J=5.4Hz,2H),4.53(s, 

45 2H),7.35(m, 5H),9.40(br,1 H) 

[0390] In 440 ml of dry dimethyl sulfoxide was dissolved 87.6 g (228 mmol) of the above iodide (135b) as well as 
48.7 g (137 mmol) of 3,5-dichlorophenyl disulfide. Then, 2.72 g (342 mmol) of lithium hydride was added at room 
temperature. The temperature was elevated to 40°C and further to 60°C. After 4 hours, the mixture was poured in ice- 
water and extracted with ethyl acetate. The extract was washed with water, dried over sodium sulfate, filtered, and 

50 concentrated under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetate) 
and recrystallized from ethyl acetate-n-hexane to provide 70 g (yield 58%) of 2-(3-benzyloxypropyl)-5-(3,5-dichloroph- 
enylthio)-4-isopropyl-1 H-imidazole (101 e) as crystals, mp 118-119 °C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 0.95(d,J=6.2Hz,6H),2.04(m,2H), 2.93(m,2H),3.02(sept,1 H),3.67(m,2H),4.58(s, 
2H),6.89(m,2H), 7.02(m,1 H),7.38(m,5H),1 0.06(brs,1 H) 

55 [0391] In 25 ml of dry acetonitrile was dissolved 5.0 g (11.5 mmol) of imidazole (101e), followed by addition of 1.7 g 
(23 ml) of lithium carbonate and 2.2 g (17.4 mmol) of dimethyl sulfate. The mixture was stirred under heating at 70°C 
for 2 hours. The reaction mixture was diluted with ice-water and extracted with diethyl ether. The extract was washed 
with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified by 
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silica gel column chromatography (ethyl acetate) to provide 3.1 g (yield 60%) of 2-(3-benzyloxypropyl)-5-(3,5-dichlo- 
rophenylthio)-4-isopropyl-1-methyl-1 H-imidazole (136a) as oil. 

1 H - NMR(CDCI 3 -TMS) 5ppm: 1.24(d,J=6.8Hz,6H),2.07(m,2H),2.88 (t, J=7.6Hz,2H),3.09(sept,1 H),3.42(s,3H),3.53(t, 
J=6.0Hz,2H), 4.50(s,2H),6.77(m,2H),7.1 0(m,1 H),7.32(m,5H) 

[0392] To 3.1 g (6.9 mmol) of the above oil (136a) was added 13 ml of concentrated hydrochloric acid and the mixture 
was heated at 110 °C for 2 hours. After cooling, the mixture was neutralized with sodium hydrogen carbonate and 
extracted with ethyl acetate. The extract was washed with water, dried over sodium sulfate, filtered, and concentrated 
under reduced pressure. The residue was purified by silica gel column chromatography (3% methanol-ethyl acetate) 
and recrystallized from ethyl acetate-n-hexane to provide 1 .6 g (yield 39%) of 3-(5-(3,5-dichlorophenylthio)-4-isopropyl- 
1-methyl-1H-imidazol-2-yl)-propan-1-ol (137a) as crystals, mp 124-125 °C . 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .23(d,J=7.0Hz,6H), 2.08(m,2H), 2.92(t,J=6.0Hz,2H),3.08(sept,1 H),3.45(s,3H),3.80(t, 
J=5.2Hz 2H),5.60 (brs.,1 H),6.80(m,2H),7.1 2(m,1 H) 



Elementary analysis (C 16 H2oCI 2 N 2 OS) 


Calc. (%) 
Found (%) 


C, 53.48, 1-1,5.61, CI, 19.73, N,7.80, S,8.92 
C53.30, H,5.59, CI, 19.45, N,7.77, S,8.77 



[0393] In 7 ml of dry tetrahydrofuran was dissolved 700 mg (1.9 mmol) of the above alcohol (137a), and after the 
solution was cooled to -40°C, 550 mg (2.9 mmol) of trichloroacetyl isocyanate was added. After 5 minutes, the tem- 
perature was elevated gradually to room temperature and the mixture was stirred for 30 minutes. Then, 2 ml of water 
and 1 ml of triethylamine were added and the mixture was stirred at room temperature for 3 days. The reaction mixture 
was diluted with water and extracted with ethyl acetate and the extract was washed with water, dried over sodium 
sulfate, filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatog- 
raphy (3% methanol-ethyl acetate) and recrystallized from ethyl acetate-n-hexane to provide 690 mg (yield 88%) of 
Compound 1-148 as crystals, mp 135-137°C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .23(d,J=7.0Hz,6H),2.11 (m,2H),2.84 (t,J=7.8Hz,2H),3.1 0(sept,1 H),3.44(s,3H),4.1 7(t, 
J=6.2Hz,2H), 4.71 (brs.,2H),6.78(m,2H),7.11 (m,1 H) 



Elementary analysis (C 17 H 21 Cl2N 3 0 2 S) 


Calc. (%) | C50.75, H,5.26, Cl,17.62, 
Found (%) | C 50.60 H 5.25 CI 17.40 


N, 10.44, 
N, 10.37 


S,7.97 
S,7.85 



Example 149 

Synthesis of 2-(3-carbamoyloxypropyl)-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole (Compound I- 
149) 

[0394] In 25 ml of dry acetonitrile was dissolved 5.0 g (11 .5 mmol) of imidazole (101e), followed by addition of 1 .7 g 
(23 mmol) of lithium carbonate and 2.7 g (1 7.5 mmol) of diethyl sulfate. The mixture was stirred under heating at 70°C 
for 23 hours. After cooling, the reaction mixture was diluted with water and extracted with ethyl acetate. The extract 
was washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (ethyl acetate) to provide 5.3 g (yield 98%) of 2-(3-benzyloxypropyl)- 
5-(3,5-dichlorophenylthio)-4-isopropyl-1 -ethyl-1 H-imidazole (1 36b) as oil. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .15(t,J=7.4Hz,3H),1 .23(d,J=6.6Hz, 6H),2.1 0(m,2H),2.85(t,J=7.4Hz,2H),3.07(sept, 
1H),3.54(t, J=5.4Hz, 2H),3.85(q,J=7.4Hz,2H),4.50(s,2H),6.78(m,2H),7.08(m, 1H), 7.31 (m,5H) 

[0395] To 5.3 g (11.4 mmol) of the above oil (136b) was added 24 ml of concentrated hydrochloric acid and the 
mixture was heated at 110 °Cfor2 hours. After cooling, the mixture was neutralized with sodium hydrogen carbonate 
and extracted with ethyl acetate. The extract was washed with water, dried over sodium sulfate, and concentrated 
under reduced pressure. The residue was purified by silica gel column chromatography (3% methanol-ethyl acetate) 
and recrystallized from n-hexane to provide 3.2 g (yield 75%) of 3-(5-(3,5-dichlorophenylthio)-1-ethyl-4-isopropyl-1 H- 
imidazol-2-yl)-propan-1-ol (137b) as crystals, mp 73 °C . 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .1 7(t,J=7.2Hz,3H),1 .22(t,J=6.8Hz, 6H),2.90(m,2H),2.73(t,J=6.02Hz,2H),3.06(sept, 
1H),3.80(d, J=5.2Hz,2H),3.90(q,J=7.2Hz,2H),5.94(brs,2H),6.82(m,2H),7.11 (m ,1H) 
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Elementary analysis (C 17 H 22 Cl2 N 2 OS ) 


Calc. (%) 
Found (%) 


C, 54.69, H,5.94, CI, 18.99, N,7.50, S,8.59 
C 54.54, H,5.88, CI, 18.76, N,7.49, S,8.63 



[0396] In 7 ml of dry tetrahydrofuran was dissolved 700 mg (1 .9 mmol) of the alcohol (137b), and after the solution 
was cooled to -40°C , 530 mg (2.8 mmol) of trichloroacetyl isocyanate was added, the temperature was elevated to 
room temperature. After 30 minutes, 2 ml of water and 1 ml of triethylamine were added and the mixture was stirred 

w at room temperature for 3 days. The reaction mixture was diluted with water and extracted with ethyl acetate and the 
extract was washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography (3% methanol-ethyl acetate) and recrystallized from ethyl 
acetate-n-hexane to provide 705 mg (yield 90%) of Compound 1-149 as crystals, mp 128-129°C . 
1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .1 8(t,J=7.2Hz,3H),1 .23(d,J=6.8Hz,6 H),2.15(m,2H),2.82(t,J=7.6Hz,2H),3.08(sept, 

15 1 H),3.87(q,J=7.2Hz, 2H),4.1 8(t,J=6.2Hz,2H),4.70(brs,2H),6.80(m,2H),7.1 0(m,1 H) 



Elementary analysis (C^h^C^NgC^S) 

C51.92, H,5.57, Cl,17.03, N, 10.09, S,7.70 
C52.09, H,5.59 Cl,16.69 N, 10.01, S,7.53 



Calc. (%) 
Found (%) 



Example 150 



Synthesis of 2-(3-carbamoyloxypropyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazole 
25 (Compound 1-150) 

[0397] In 50 ml of tetrahydrofuran was dissolved 5.0 g (1 1 .5 mmol) of imidazole (1 01 e), followed by addition of 5 ml 
of water and 1.84 g (46 mmol) of sodium hydroxide, and then, 250 mg (0.8 mmol) of n-tetrabutylammonium bromide 
and 2.3 g (1 4 mmol) of 4-chloromethylpyridine hydrochloride were further added. The mixture was stirred under heating 

30 at 50°C for 8 hours. After cooling, the reaction mixture was diluted with water and extracted with ethyl acetate. The 
extract was washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography (5% methanol-ethyl acetate) to provide 2-(3-benzyloxypro- 
pyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-4-yl)methyl-1 H-imidazole (136c) as oil. To thus-obtained oil 
(136c) was added 27 ml of concentrated hydrochloric acid and the mixture was heated at 110 °C for 2 hours. After 

35 cooling, the mixture was neutralized with sodium hydrogen carbonate and extracted with ethyl acetate. The extract 
was washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (5% methanol-ethyl acetate) and recrystallized from ethyl acetate- 
n-hexane to provide 3.8 g (yield 76%) of 3-(5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol- 
2-yl)-propan-1-ol (137c) as crystals, mp 106-107 °C. 

40 1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .28(d,J=7.0Hz,6H),2.01 (m,2H),2.83 (t,J=6.2Hz,2H),3.1 4(sept,1 H),3.78(t,J=5.6Hz, 
2H),5.10(s,2H), 5.34 (brs.,1 H),6.71 (m,2H),6.78(d,J=6.0Hz,2H),7.04(m,1 H), 8.48(d,J=6.0 Hz,2H) 



Elementary analysis ^^aC^NgOS) 


Calc. (%) | C,57.80, H,5.31, CI, 16.25, 
Found (%) j C, 57.45, H,5.40, CI, 16.02 


N,9.63, 
N,9.50, 


S,7.35 
S,7.28 



[0398] In 7 ml of dry tetrahydrofuran was dissolved 700 mg (1 .6 mmol) of the alcohol (137c), and after the solution 
was cooled to -40°C, 450 mg (2.4 mmol) of trichloroacetyl isocyanate was added and the temperature was elevated 
gradually to room temperature. After stirring for 30 minutes, 2 ml of water and 1 ml of triethylamine were added and 
the mixture was stirred at room temperature for 3 days. The reaction mixture was diluted with water and extracted with 
ethyl acetate. The extract was washed with water, dried over sodium sulfate, filtered, and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography (5% methanol-ethyl acetate) and recrystallized 
from ethyl acetate-n-hexane to provide 610 mg (yield 79%) of Compound 1-150 as crystals, mp 114-115°C . 
1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .29(d,J=6.8Hz,6H),2.1 0(m,2H),2.73 (t,J=7.4Hz,2H),3.15(sept,1 H),4.12(t,J=6.0Hz, 
2H),4.56(brs.,2H), 5.08(s,2H),6.70(m,2H),6.80(d,J=5.4Hz,2H),7.04(m,1 H),8.47(d, J=5.4Hz,2H) 
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Elementary analysis (C 18 H 2 3CI 2 N30 2 S) 


Calc. (%) 
Found (%) 


0,51.92, H,5.57, Cl,17.03, N, 10.09, S,7.70 
C52.09, H,5.59, Cl,16.69, N, 10.01, S,7.53 



Example 151 

Synthesis of 1 -(2-carbamoyloxyethyl)-2-(3-carbamoyloxypropyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole 
10 (Compound 1-151) 

[0399] In 50 ml of dry acetonitrile was dissolved 5.0 g (1 1 .5 mmol) of the imidazole (1 01 e), followed by addition of 
3.2 g (23.2 mmol) of potassium carbonate and 2.9 g (17.4 mmol) of ethyl bromoacetate, and the mixture was heated 
at 60 °C for 11 hours. The reaction mixture was diluted with ice-water and extracted with ethyl acetate. The extract 

15 was washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (ethyl acetate:n-hexane = 1:2) to provide 5.75 g (yield 96%) of 
(2-(3-benzyloxypropyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-ethyl acetate (136d) as oil. 
1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .15(t,J=7.2Hz,3H),1 .24(d,J=7.0Hz, 6H),2.08(m,2H),2.80(t,J=7.2 Hz,2H),3.09(sept, 
1H), 3.52(t, J=5.8Hz, 2H),4.03(q,J=7.2Hz,2H),4.48(s,2H),4.60(s,2H), 6.82(m,2H),7.08(m, 1 H),7.31 (m,5H) 

20 [0400] In 30 ml of dry diethyl ether was dissolved 3.0 g (5.8 mmol) of the ester (130d), to the mixture was added 220 
mg (5.8 mmol) of lithium aluminium hydride under ice-cooling. The mixture was stirred at room temperature for 15 
minutes. The reaction mixture was diluted with water and extracted with ethyl acetate. The extract was washed with 
water, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was pu- 
rified by silica gel column chromatography (ethyl acetate), and further recrystallized from n-hexane to provide 2.4 g 

25 (yield 87%) of 2-(2-(3-benzyloxypropyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-ethanol (136e) as 
crystals, mp 104-106°C. 

1 H - NMR(CDCI 3 -TMS)8ppm: 1 .23(d,J=7.0Hz,6H),2.12(quintet, 2H),2.42(brs.,1 H),2.93(t,J=7.2Hz,2H),3.08(sept,1 H), 
3.55(t, J=6.0Hz, 2H),3.64(m,2H),3.96(t,J=5.8Hz,2H),4.45(s,2H),6.77 (m, 2H),7.1 0(m,1 H),7.30(m,5H) 



Elementary analysis (C 2 4H2 8 Cl2N 2 02S) 


Calc. (%) | C60.12, H,5.89, CI, 14.79, 
Found (%) | C,60.06, H,5.91, CI, 14.54, 


N,5.84, 
N,5.78, 


S,6.69 
S,6.64 



35 [0401] To 14 ml of concentrated hydrochloric acid, 1 .4 g (2.9 mmol) of the alcohol (136e) was added and the mixture 
was heated at 110°C for 7 hours. After cooling, the mixture was neutralized with sodium hydrogen carbonate and 
extracted with ethyl acetate. The extract was washed with water, dried over sodium sulfate, filtered, and concentrated 
under reduced pressure. The residue was purified by silica gel column chromatography (5% methanol-ethyl acetate) 
to provide 300 mg (yield 26%) of 3-(5-(3,5-dichlorophenylthio)-1 -(2-hydroxyethyl)-4-isopropyl-1 H-imidazol-2-yl)-pro- 

40 pan-1-ol (137d) as oil. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .22(d,J=6.8Hz,6H),2.06(m,2H),2.60 (br,1 H),3.00(t,J=6.2Hz,2H),3.07(sept,1 H),3.76 
(m,2H),4.01 (t,J=5.4Hz,2H),4.60(br,1H),6.80(m,2H),7.13(m,1H), 

[0402] In 5 ml of dry acetonitrile was dissolved 240 mg (0.6 mmol) of the diol (137d), and after the solution was 
cooled to -40°C, 400 mg (2. 1 1 mmol) of trichloroacetyl isocyanate was added dropwise. After 5 minutes, the temperature 

45 was elevated gradually to room temperature and the mixture was stirred for 1 hour. To the mixture was added 3 ml of 
water and 1.5 ml of triethylamine and the mixture was heated at 50°C for 3 hours. The reaction mixture was diluted 
with ice-water and extracted with ethyl acetate. The extract was washed with water, dried over sodium sulfate, filtered, 
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (ethyl ace- 
tate) and recrystallized from ethyl acetate-n-hexane to provide 127 mg (yield 43%) of Compound 1-151 as crystals, mp 

50 155-163 °C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .26(d,J=7.0Hz,6H),2.1 6(m,2H),2.86 (m,2H),3.07(sept,1 H),4.1 4(m ,6H),4.88(brs,4H), 
6.78(m,2H), 7.11 (m,1H) 



Elementary analysis (C 19 H 24 CI 2 N 4 0 4 S) 


Calc. (%) 
Found (%) 


C48.00, H,5.09, Cl,14.92, N,11.79, S,6.74 
C47.96, H,5.19, Cl,14.64, N,11.52, S,6.71 
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Example 152 

Synthesis of 2-carbamoyloxymethyl-1 -(2-carbamoyloxypropyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole 
(Compound 1-152) 

5 

[0403] In 20 ml of acetone was dissolved 5.0 g of the imidazole (101a) and 1 .36 g (1 4.7 mmol) of monochloroacetone, 
followed by addition of 2.46 g (12.27 mmol) of potassium iodide, and the mixture was stirred at room temperature for 
30 minutes. Then, to the mixture was added 2.04 g (14.8 mmol) of potassium carbonate, and the mixture was stirred 
with heating at 50°C for 4 hours and worked up. The reaction mixture was distilled off under reduced pressure, and 
10 the residue was extracted with methylene chloride. The extract was washed with water, dried and the solvent was 
distilled off. The residue was purified by silica gel column chromatography (methylene chloride:ethyl acetate = 9:1) to 
provide 3.1 g (yield 54%) of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-acetylmethyl-1 H-imidazole 
(139) as solid. 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .26(d,J=7.2Hz,6H),3.0-3.2(m,1 H), 4.45(s,2H),4.63(s,2H),4.75(s,2H), 6.80(d,J=2Hz,2H), 
15 7.26-7.32(m,5H) 

[0404] In 50 ml of methanol was dissolved 3.6 g of the ketone (139), followed by addition of 352 mg (10 mmol) of 
NaBH 4 under ice-cooling and stirring, the mixture was stirred at room temperature for 3 hours and worked up. The 
reaction mixture was distilled off under reduced pressure, the residue was extracted with methylene chloride, washed 
with water, dried and the solvent was distilled off. The residue was purified by silica gel column chromatography (meth- 
20 ylene chloride:ethyl acetate = 9:1) to provide almost quantitatively, 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)- 
1-(2-hydroxypropyl)-4-isopropyl-1 H-imidazole (140a) as oil. 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .40(d,J=3.6Hz,3H),1 .22-1 .3(m,6H),2.67 (m,1 H), 3.0-3. 2(m,1 H), 4.61 (d,J=1 .4Hz,2H), 
4.64,4.78(ABq,J=12.2H z,29.4Hz,2H), 6.28)d,J=1 .2Hz,2H),7.1 1 (t,J=1 .6Hz),7.33-7.36(5H) 

[0405] In 55 ml of concentrated hydrochloric acid was dissolved 13.4 g (28.7 mmol) of the alcohol (140a), and after 
25 the mixture was stirred with heating at 110 °C for 2 hours, a saturated aqueous sodium hydrogen carbonate solution 
was added to the reaction mixture. The mixture was distilled off under reduced pressure and the residue was extracted 
with ethyl acetate. The extract was washed with water, dried and the solvent was distilled off. The residue was purified 
by silica gel column chromatography (methylene chloride-ethyl acetate = 9:1 ), the oil was treated with ether and crys- 
tallized to provide 9.1 g (yield 84%) of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-1 -(2-hydroxypropyl)-4-isopropyl-1 H- 
30 imidazole (141a). mp 159-161°C. 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .1 8-1 .24(m,9H),3.0-3.2(m,1 H),3.88-4.00(m,3H), 4.68,4.78(ABq,J=1 3.2Hz,21 .4Hz,2H),6.79 
(d,J=1.6Hz,2 H), 7.13(t,J=2Hz,1H) 

[0406] In 20 ml of tetrahydrofuran was dissolved 1.13 g (3 mmol) of the diol (141a), followed by addition of 0.43 g 
(3.6 mmol) of chloroacetyl isocyanate under ice-cooling and the mixture was stirred at room temperature for 1 .5 hours. 

35 After the reaction, to the reaction mixture was added a saturated aqueous sodium hydrogen carbonate solution, distilled 
off under reduced pressure and the residue was extracted with methylene chloride. The extract was washed with water, 
dried and the solvent was distilled off. The residue was purified by silica gel column chromatography (methylene chlo- 
ride:ethyl acetate = 1 :2). From the first eluted fraction, 290 mg (yield 20%) of 2-(N-chloroacetyl)carbamoyloxymethyl- 
1 -(2-(N-chloroacetyl)carbamoyloxypropyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole (1 42b) was obtained 

40 as powder. As the second eluted fraction, 1 .08 g (yield 59%) of 2-(N-chloroacetyl)carbamoyloxymethyl-5-(3,5-dichlo- 
rophenylthio)-1-(2-hydroxypropyl)-4-isopropyl-1 H-imidazole (142a) was obtained as oil. 

(142a) 1 H - NMR(CDCI 3 ) 5 ppm: 1 .20-1 .26(m,9H),3. 0-3. 20(m,1 H), 3.8-4.1 (m,3H),4.44(s,2H), 5.30,5.47(ABq, 
J=13.2Hz,34.8Hz,2H), 6.76(d,J=2Hz,2H),7.14(t,J= 3.4Hz,1 H)8.43(br,1 H) (142b) 1 .21-1 .63(m,9H),3.0-3.2(m,1 H), 
4.1-4.23(m,2H),4.37-4.45(m,3H), 5.37(s,2H),6.77(d,J=2Hz,2H),7.1 8-7.1 9(m,1 H),8.15-8.45(m,1 H),8.45-8.47(m,1 H) 

45 [0407] In 15 ml of water-methanol (1 :15) was dissolved 1 .08 g (2.18 mmol) of the mono(N-chloroacetyl) compound 
(142a), followed by addition of 50 mg of zinc powder and the mixture was stirred at room temperature for 6 hours. To 
the reaction mixture was added a saturated aqueous sodium hydrogen carbonate solution, the mixture was filtered 
through Celite under reduced pressure, and the filtrate was distilled off under reduced pressure. The residue was 
extracted with methylene chloride. The extract was washed with water, dried and the solvent was distilled off. The 

50 residue was purified by silica gel column chromatography (ethyl acetate) to provide 820 mg (yield 90%) of 2-carbamoy- 
loxymethyl-5-(3,5-dichlorophenylthio)-1 -(2-hydroxypropyl)-4-isopropyl-1 H-imidazole (1 43a) as powder. 
1 H - NMR(CDCI 3 ) 5 ppm: 1 ,94-1 .27(m,9H),3.0-3.2(m,1 H),3.96(s, 2H),3.9-3.98(m,1 H),4.86(br,2H),5.2,5.36(ABq, 
J=13hz,32Hz,2H), 6.78(d,J=2Hz,2H), 7.1 2(t,J=2Hz,1 H) 



Elementary analysis (C 17 H 21 N 3 CI 2 0 3 S) 


Calc. (%) 
Found (%) 


C,48.81; H,5.16; N,10.04; CI, 16.05; S,7.66 
C48.75; H,5.27; N, 9.90; CI, 16.22; S,7.46 
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[0408] In 5 ml of water-methanol (1:15) was dissolved 290 mg (0.47 mmol) of the di(N-chloroacetyl) compound 
(142b), followed by addition of 30 mg of zinc powder and the mixture was stirred at room temperature for 6 hours. To 
the reaction mixture was added a saturated aqueous sodium hydrogen carbonate solution, the mixture was filtered 
through Celite under reduced pressure, the filtrate was distilled off under reduced pressure. The residue was extracted 
with methylene chloride. The extract was washed with water, dried and the solvent was distilled off. The residue was 
purified by silica gel column chromatography (ethyl acetate:methylene chloride = 2:1) to provide 130 mg (yield 60%) 
of Compound 1-152. mp 82°C. 

1 H - NMR(CDCI 3 ) 5 ppm: 1 .1 7-1 .26(m,9H),3.0-3.2(m,1 H),3.99-4.2 (m,2H),4.68-4.93(br,m,2H),5.28(d,J=3.8Hz,2H), 
3.78(d,J=1 .6Hz, 2H),7.1 3(t,J=1 .6Hz,1 H) 



Elementary analysis (C 18 H 22 N 4 CI 2 0 4 S ■ 0.15H 2 O) 


Calc. (%) 
Found (%) 


C;46.59, H,4.84; N, 12.07; S,6.91 
C,46.98; H,5.05; N,11.57; S,6.57 



Example 153 

Synthesis of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-1 -(2-hydroxy-2-methylpropyl)-4-isopropyl-1 H-imidazole 
(Compound 1-153) 

[0409] In 5 ml of tetrahydrofuran was dissolved 464 mg (1 mmol) of the ketone (139), followed by addition dropwise 
of 134 mg (1.1 mmol) of methylmagnesium bromide (tetrahydrofuran;2 ml) under ice-cooling and stirring, and the 
mixture was stirred at room temperature for 30 minutes. To the reaction mixture was added an aqueous solution of 
ammonium chloride, the mixture was distilled off under reduced pressure, and the residue was extracted with ethyl 
acetate. The extract was washed with water, dried and the solvent was distilled off. The residue was purified by silica 
gel column chromatography (ethyl acetate:methylene chloride = 1 : 1 ) to provide 350 mg (yield 73%) of 2-benzyloxyme- 
thyl-5-(3,5-dichlorophenylthio)-1 -(2-hydroxy-2-methylpropyl)-4-isopropyl-1 H-imidazole (1 40b) as oil. 
1 H - NMR(CDCI 3 ) 8 ppm: 1 .1 2(s,3H),1 .24(d,J=6.6Hz,3H),3.0-3.2 (m,1 H),4.02(s,1 H),4.02(s,2H),4.60(s,2H),4.78(s,2H), 
6.70(d, J=2Hz,2H),7.11(t,J=2Hz,1H) 

[0410] In 2 ml of concentrated hydrochloric acid was dissolved 350 mg (0.73 mmol) of the benzyl compound (140b) 
and the solution was stirred under heating at 1 10°C for 3 hours. To this reaction mixture was added a saturated aqueous 
solution of NaHC0 3 and the solvent was distilled off under reduced pressure. The residue was extracted with ethyl 
acetate and the extract was washed with water and dried. The solvent was then distilled off and the residue was purified 
by silica gel column chromatography (ethyl acetate) to provide 150 mg (yield 53%) of Compound 1-153 as crystals, mp 
181-182 °C. 

1 H - NMR(CDCI 3 ) 5ppm: 1 .18-1 .24(m,12H),3.0-3.2(m,1 H),4.04(s, 2H),4.8(s,2H),6.71 (d,J=1 .6Hz,2H),7.12(t,J=1 .6Hz, 
1H) 



Elementary analysis (C 27 H 22 N 2 CI 2 0 2 S) 


Calc. (%) 
Found (%) 


C52.44; H,5.70; N,7.20; 
C52.30; H,5.74; N;7.19; 


S,8.23; 
S,8.30; 


CI, 18.21 
CI, 18.04 



[0411] The following formulation examples are illustrative of the medicinal composition of the present invention. In 
these examples, the term "active ingredient" means a pharmaceutical^ acceptable compound according to the present 
invention. 

Formulation Example 1 
Preparation of tablets 

[0412] The following compositions A, B and C were prepared by wet-granulating the ingredients with a solution of 
hydroxypropylcellulose, adding magnesium stearate, and compressing the respective mixtures. 
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Composition A 
[0413] 





mg/tablet 


mg/tablet 


(a) Active ingredient 


200 


50 


(b) Lactose 


260 


5.2 


(c) Hydroxypropylcellulose 


15 


1.8 


(d) Sodium starch glycolate 


20 


2.4 


(e) Magnesium stearate 


5 


0.6 




Total 500 


60 



Composition B 
[0414] 



Composition C 
[0415] 





mg/tablet 


(a) Active ingredient 


200 


(b) Lactose 


200 


(c) Crystalline cellulose 


60 


(d) Hydroxypropylcellulose 


15 


(e) Sodium starch glycolate 


20 


(f) Magnesium stearate 


5 




Total 500 






mg/tablet 


(a) Active ingredient 


200 


(b) Lactose 


35 


(c) Starch 


50 


(d) Hydroxypropylcellulose 


12 


(e) Magnesium stearate 


3 




Total 300 



[0416] Composition D was prepared by compressing directly the mixed ingredients. 

Composition D 

[0417] 





mg/capsule 


(a) Active ingredient 


200 


(b) Lactose 


150 


(c) Crystalline cellulose 


100 




Total 450 
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Controlled release composition E 

[0418] The composition was prepared by mixing the following ingredients to be a solution of hydroxypropylcellulose, 
wet-granulating, adding magnesium stearate, and compressing the respective mixtures. 

Composition E 

[0419] 





mg/tablet 


(a) Active ingredient 


400 


(b) Hydroxypropylcellulose H 


110 


(c) Crystalline cellulose 


60 


(d) Hydroxypropylcellulose SL 


24 


(f) Magnesium stearate 


6 




Total 600 



Formulation Example 2 
Preparation of capsules 
Composition A 

[0420] This capsule was manufactured by mixing above ingredients, and filling the mixture in hard gelatin capsule 
shells. 





mg/capsule 


(a) Active ingredient 


200 


(b) Lactose 


173 


(c) Sodium starch glycolate 


25 


(d) Magnesium stearate 


2 




Total 400 



Composition B 

[0421] This capsule was manufactured by melting macrogol 4000, dispersing the active ingredient in the melt, and 
filling the mixture in hard gelatin capsule shells. 





mg/capsule 


(a) Active ingredient 

(b) Macrogol 4000 


200 
300 




Total 500 



Composition C 

[0422] This capsule was manufactured by dispersing the active ingredient in lecithin and sesame oil and filling the 
mixture in hard gelatin capsule shells. 





mg/capsule 


(a) Active ingredient 

(b) Lecithin 

(c) Sesame oil 


200 
100 
100 
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(continued) 





mg/capsule 




Total 400 



Composition D (controlled release capsules) 

[0423] This controlled release capsule was manufactured by extruding the ingredients (a~c) with a suitable extruder, 
molding the extrudate into pellets, and drying them. This dry pelletized product was coated with a release-control film 
and filled in hard gelatin capsule shells. 





mg/capsule 


(a) Active ingredient 


200 


(b) Microcrystalline cellulose 


125 


(c) Lactose 


120 


(d) Wax 


10 




Total 455 



Formulation Example 3 
Preparation of a syrup 

[0424] The active ingredient was dissolved in most part of the purified water together with sodium carboxymethyl- 
cellulose, followed by addition of sodium benzoate solution, D-sorbitol solution, and perfume. Then, purified water was 
added to make 5 ml and the whole mixture was blended thoroughly, sieved, and homogenized. 



(a) 


Active ingredient 


0.20 g 


(b) 


Sucrose 


0.50 g 


(c) 


D-sorbitol (70% aq. sol.) 


1.00 g 


(d) 


Sodium carboxymethylcellulose 


0.02 g 


(e) 


Polysorbate 80 


0.005 g 


(f) 


Sodium benzoate 


0.005 g 


(g) 


Perfume 


0.01 g 


(h) 


Purified water 


To make a total of 5.00 ml 



Formulation Example 4 
Preparation of suppositories 

[0425] Fats and oil basal material was melt at 45°C. The active ingredient was added to this fats and oil basal material 
with mixing to yield a suspension. Filled was 2.0 g of this mixture in a 2 ml-plastic mold and the mold was cooled to 
room temperature to provide suppositories. 







mg/suppository 


(a) 
(b) 


Active ingredient 

Fats and oil basal material 


200 
1800 






Total 2000 



Formulation Example 5 
Preparation of granules 

[0426] The ingredients were added to hydroxypropylcellulose, the mixture was kneaded, granulated by an extruder- 
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type granulator and dried to provide granules. 







illy/ i y ui yidiiuico 


W 


Aftix/p innrpHipnt 

rAOLIVC MiyiCUIdlL 


200 


(b) 


Corn starch 


325 


(c) 


Calucium carboxymethylcellulose 


50 


(d) 


Lactose 


350 


(e) 


Hydroxypropylcellulose 


25 


(f) 


CARPLEX 


50 






Total 1 000 



Test Example 1 

[0427] The anti-HIV activity of each of the compounds produced in Examples was assayed by the following proce- 
dures. 



(1) Human T cell line MOLT-4 clone 8 persistently infected by HIV (HTLV-IIIB strain) was cultured in an RPMI-1640 
medium supplemented with 10% fetal calf serum, the culture supernatant was filtered, and the titer of virus was 
determined; the culture supernatant was stored at -80 °C. On the other hand, the test compound was diluted with 
the above culture medium to predetermined concentrations and distributed in 50 jllI aliquots into a 96-well microtiter 
plate. Then, a suspension of MT-4 cells was added in 1 00 jlx I aliquots (3.5 x 1 0 4 cells per well) and then the above 
HIV-containing supernatant diluted with the above culture medium was added, 50 jnl (60 pfu (plaque forming units)) 
per well. 

(2) The plate was incubated in a C0 2 incubator at 37°C for 5 days. Then, 30 jul/well of 3-(4,5-dimethyl thiazol-2-yl)- 
2,5-diphenyltetrazolium bromide (MTT) (5 mg/ml PBS) was added and the incubation was further continued for 1 
hour. The surviving cells reducing MTT yield precipitation of formazan. Therefore, 150 jul portions of the culture 
supernatant were removed from all wells and, instead, 1 50 |ul of a solution (1 0% Triton X-1 00 and 0.4% (v/v) HCI- 
added isopropyl alcohol) was added. The plate was shaken on a plate mixer to dissolve the formazan. The OD of 
formazan was measured with a microreader at 560 nm and 690 nm (reference wavelength) and the result was 
compared with that of control. The concentration at which the compound inhibited the cytotoxic effect of the virus 
by 50% was expressed as EC 50 . The results are shown in Tables 1 and 2. 
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Table 2 



Compound number 


EC 50 (ng/ml) 


Compound number 


EC 50 (jLtg/ml) 


1-116 


1.6 


122b 


0.5-1 


103a 


<0.008 


123b 


0.003 . 


104a 


<0. 008 


1-138 


0. 008 


1-117 


0.05-0.01 


126a 


0. 008 


103b 


0.008 


1-139 


<0.008 


1-118 


0.05-0.01 


128a 


3.1-6.3 


103c 


0. 06-0. 13 


1-140 


0. 03-0. 06 


1-119 


0.13-0.25 


126b 


0.008-0.016 


1-120 


0.13 


1-141 


<0.008 


1-121 


0. 06 


128b 


0. 13 


1-122 


0.008 


1-142 


0.016-0.03 


1-123 


0.06 


126c 


0.13 j 


1-124 


0.25 


1-143 


0.008 


1-125 


0.5-1 


128c 


0.25 


1-126 


0. 03 


1-144 


0. 78 


1-127 


0.016 


130a 




109 


0.008 


1-145 




1-128 


<0. 008 


130b 




112a 


0. 008 


1-146 




1-129 


0.06 


130c 


0.5 


112b 


<0.008 


130d 


0.5-1 


1-130 


<0.008 


131c 


<0.008 


116a 


0. 004 


1-147 


0. 005 


1-131 


0.003 


137a 


0.008 


116b 


0. 016 


1-148 


0.005-0.01 


1-132 


0. 78 


137b 


0.005-0.01 


119a 


<0.008 


1-149 


0.01 


1-133 


0.008 


137c 


0.003-0.005 


118b 


0. 25 


1-150 


0. 008 


118c 


1 


136d 


0. 5 


119b 


<0.008 


136e 


0.5-1 


1-134 


0.0013 


137d 


<0.008 


1-135 


0.016-0.03 


1-151 


0.0006 


1-136 


0.008-0.016 


141a 


0.002-0.004 


122a 


0.13 


1-152 


<0.008 


123a 


0.0006 


1-153 


0.016 


1-137 


0.004-0.008 







Test Example 2 

[0428] The cytotoxicity of each of the compounds produced in Examples was assayed. In place of the HIV-containing 
supernatant (the virus suspension) in (1 ) in Test Example 1 , 50 jllI of the culture medium was added to each well, and 
the cytotoxicity was determined in the same manner as that for (2) in Test Example 1 . The concentration at which the 
compound shows the cytotoxicity by 50% was expressed as CC 50 . The results are shown in Table 3 and 4. 
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Table 3 
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Table 4 



Compound number 


CC 50 ftig/ml) 


Compound number 


CC 50 Qig/ml) 


1-116 


25 


122b 


6. 3 


103a 


6.3-12.5 


123b 


12.5-25 | 


104a 


12. 5-25 


1-138 


12. 5 


1-117 


50 


126a 


6.3 


103b 


50 


1-139 


6.3 


1-118 


12.5-25 


128a 


6.3 


103c 


6.3-12.5 


1-140 


6.3-12.5 


1-119 


3.1 


126b 


3.1-6.3 


1-120 


100 


1-141 


25-50 


1-121 


12.5 


128b 


6.3-12.5 


1-122 


6.3-12.5 


1-142 


6.3-12.5 


1-123 


12.5 


126c 


6.3 j 


1-124 


12.5 


1-143 


12.5 


1-125 


12.5 


128c 


6.3-12.5 


1-126 


12.5-25 


1-144 


6.3-12.5 


1-127 


12. 5-25 


130a 




109 


100 


1-145 




1-128 


>100 


130b 




112a 


6. 3 


1-146 




1-129 


12. 5-25 


130c 


12. 5 


112b 


6.3-12.5 


130d 


6.3 


1-130 


6.3-12.5 


131c 


6.3-12.5 


116a 


30.7 


1-147 


50-100 


1-131 


38.8 


137a 


6.3-12.5 


116b 


50 


1-148 


6.3-12.5 


1-132 


12.5-25 


137b 


6.3-12.5 


119a 


12.5 


1-149 


6.3 


1-133 


12.5 


137c 


6.3-12.5 


118b 


12.5-25 


1-150 


6.3-12.5 


118c 


6.3-12.5 


136d 


12.5 


119b 


12.5-25 


136e 


6.3-12.5 


1-134 


12. 5-25 


137d 


6.3-12.5 


1-135 


25-50 


1-151 


50-100 


1-136 


12. 5 


141a 


12. 5-25 


122a 


6.3 


1-152 


12.5-25 


123a 


6.3-12.5 


1-153 


12.5 


1-137 


50 







Test Example 3 

[0429] The reverse transcriptase activity of each of the compounds synthesized in Examples was assayed by the 
following procedures. 

[0430] Using the purified recombinant HIV-1 reverse transcriptase (RT, E.C. 2.7.7.49) obtained by expression in 
Escherichia coli, a 96-well plate assay system was established for assaying a large number of samples. The RT inhib- 
itory activity was determined as follows. To 1 1 jul 1 of a solution of the test inhibitor in water or DMSO was added 100 
jlx 1 of a reaction mixture (0.1 unit/100 julI RT, 50 mM Tris-HCI pH 8.3, 150 mM KCI, 10 mM MgCI 2 , 3 mM dithiothreitol, 
0.1% Nonidet P-40, 10 jig/ml poly(rA) and 1 Ojll g/ml (dT)12-18 as template and primer, and 4 juM dTTP, 1 jnCi/1 OOjli 1 
[ 3 H]dTTP as substrate) and the mixture was incubated at 37°C for 1 hour and, then, immediately cooled on ice. Using 
a cell harvester, the reaction mixture was transferred to a DEAE-filter mat (LKB-Pharmacia). Then, using the wash line 
of the cell harvester, the cells were washed twice with 5% Na 2 HP0 4 /H 2 0 and once with water and dried at 95 °C for 
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1 5 minutes. Then, 1 0 ml of a scintillator and the filter mat were put in a special bag and the uptake of [ 3 H]dTM P was 
measured with a scintillation counter (LKB 1205 Betaplate). The inhibitory activity was expressed in percent inhibition 
relative to the uptake on water or DMSO control. 

[0431] The concentration at which the compound inhibited the reverse transcriptase by 50% was expressed as the 
IC 50 of the compound. The results are presented in Tables 5 and 6. 
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Tables 5 
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Tables 6 



Compound number 


RTIC 50 (ng/ml) 


Compound number 


RTIC 50 (ng/ml) 


1-116 


>100 


122b 


36.6 


103a 


13.0 


123b 


0.15 


104a 


1.3 


1-138 


1. 5 


1-117 


3.8 


126a 


1. 21 


103b 


11.3 


1-139 


1.6 


1-118 


0. 9 


128a 


53. 1 


103c 


26. 2 


1-140 


14. 3 


1-119 


3.3 


126b 


4.0 


1-120 


49.2 


1-141 


1.8 


1-121 


35.9 


128b 


>100 


1-122 


3.1 


1-142 


12.0 


1-123 


34.8 


126c 


28.4 


1-124 


>100 


1-143 


33.6 


1-125 


>100 


128c 


>100 


1-126 


13.9 


1-144 


>100 


1-127 


6.1 


130a 




109 


2. 0 


1-145 




1-128 


2.7 


130b 




112a 


0. 96 


1-146 




1-129 


35.8 


130c 


>100 


112b 


2.6 


130d 


>100 


1-130 


1.9 


131c 


0.97 


116a 


1.3 


1-147 


2.0 


1-131 


1.3 


137a 


2. 0 


116b 


3.2 


1-148 


0.36 


1-132 


0.65 


137b 


0.37 


119a 


6.2 


1-149 


0.32 


1-133 


33.6 


137c 


0.31 


118b 


>100 


1-150 


0.9 


118c 


>100 


136d 


>100 


119b 


0.62 


136e 


>100 


1-134 


0. 69 


137d 


2. 6 


1-135 


3.8 


1-151 


2.9 


1-136 


2.0 


141a 


0.57 


122a 


19.0 


1-152 


1.5 


123a 


0.15 


1-153 


10.0 


1-137 


3. 3 







Claims 

1. An imidazole derivative of the formula (I) or a salt thereof: 
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R 1 




(wherein R 1 represents an alkyl group of 1 to 20 carbon atoms, an alkenyl group of 2 to 7 carbon atoms, a cy- 
cloalkylalkyl group of 4 to 12 carbon atoms, a haloalkyl group of 1 to 6 carbon atoms, an oxoalkyl group of 1 to 6 
carbon atoms, an aroylalkyl group of 8 to 13 carbon atoms, a substituted or unsubstituted aralkyl group of 7-12 
carbon atoms, a substituted or unsubstituted heteroarylalkyl group, a substituted or unsubstituted carbamoyloxy- 
alkyl, carbamoylalkyloxyalkyl, or acyloxyalkyl group, or a branched hydroxyalkyl group of 1 to 6 carbon atoms; 
wherein the substituent of said substituted aralkyl group, said substituted heteroarylalkyl group, said substituted 
carbamoyloxyalkyl group, said substituted carbamoylalkyloxyalkyl group or acyloxyalkyl group represents alkyl, 
alkenyl, cycloalkyl, haloalkyl, oxoalkyl, aralkyl, anoylalkyl, hydroxy, or, substituted or unsubstituted amino; wherein 
the heteroarylalkyl group is selected from 2-pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl, 1 - or 2-(2-pyridyl)ethyl, 
1- or 2-(3-pyridyl)ethyl, 1- or 2-(4-pyridyl)ethyl, 1-, 2-, or 3-(2-pyridyl)propyl, 2-thienylmethyl, 3-thienylmethyl, 
4-thienylmethyl, 2-quinolylmethyl, 3-quinolylmethyl, 4-quinolylmethyl, 

the carbamoyloxyalkyl group is selected from carbamoyloxymethyl, 1- or 2-carbamoyloxyethyl, 1-, 2-, or 
3-carbamoyloxypropyl, 1-, 2-, 3-, or 4-carbamoyloxybutyl, 

the carbamoylalkyloxyalkyl group is selected from carbamoylmethyloxymethyl, 1- or 2-carbamoylmethyl- 
oxyethyl, 

the acyloxyalkyl group is selected from acetyloxymethyl, propionyloxymethyl, substituted amino is selected 
from N-methylamino, N,N-dimethylamino, N-acetylamino, diaminomethyleneaminomethyl, ureidomethyl and 
methanesulfonamidomethyl R 2 represents an alkyl group of 1 to 6 carbon atoms, an acyl group of 1 to 6 
carbon atoms, hydroxyiminomethyl, hydrazonomethyl, or a group of the formula -(CH 2 ) n -R 4 (where R 4 represents 
halogen, an alkoxy group, hydroxy, cyano, an acyloxy group, an aryloxycarbonyloxy group, an alkoxycarbonyloxy 
group, carboxy, a substituted or unsubstituted carbamoyl group, a substituted or unsubstituted hydroxyalkyloxy 
group, a substituted or unsubstituted benzyloxy group, a substituted or unsubstituted carbamoyloxy or thiocar- 
bamoyloxy group, a substituted or unsubstituted amino group, or azido; 

wherein the substituent of said substituted carbamoyl group, said substituted hydroxyalkyloxy group, said substi- 
tuted benzyloxy group, said substituted carbamoyloxy group or thiocarbamoyloxy group or said substituted amino 
group represents alkyl, alkenyl, cycloalkylalkyl, haloalkyl, oxoalkyl, acyl, carbamoyl, unsubstituted or substituted 
amino; selected from the group consisting of N-methylamino, N,N-dimethylamino, N-acetylamino, diaminometh- 
ylene amino methyl, ureidomethyl methanesulfan amido methyl ; 
n represents a whole number of 1 to 3); 

R 3 represents a substituted or unsubstituted alkyl group of 1 to 6 carbon atoms; 
wherein said substituent represents hydroxy, alkoxy, acyloxy, alkenyl, cycloalkyl, halogen, oxoalkyl, aralkyl, aroy- 
lalkyl, cyano, carboxy or alkoxycarbonyl; 

X and Y independently represent hydrogen, an alkyl group of 1 to 3 carbon atoms, halogen, or nitro; 

Z represents S, SO, S0 2 or CH 2 ) provided that compounds in which R1 is methyl, R2 is iso-propyl, methyl, 
ethyl, n-propyl or (CH 2 ) 10 CH 3 , R3 is iso-propyl, methyl, ethyl or n-propyl, Z is S and each group of X and Y is a 
hydrogen atom are excluded. 

The compound according to Claim 1 wherein said imidazole derivative is a compound of the following formula (I'): 
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R 



X 




Z 



N 






(I ' ) 



R 



3 



N- 



Y 



(wherein R 1 , R 2 , R 3 , X, Y, and Z are as defined above). 

The compound according to Claim 1 or 2 wherein R 1 represents an alkyl group of 1 to 6 carbon atoms, a hydroxy- 
alkyl group of 1 to 6 carbon atoms, or pyridylmethyl. 

The compound according to any one of Claims 1 to 3 wherein R 2 represents a group of the formula -(CH 2 )n-R 4 
where R 4 represents hydroxy or carbamoyloxy. 

The compound according to any one of Claims 1 to 4 wherein R 3 represents isopropyl. 

The compound according to any one of Claims 1 to 5 wherein X and Y respectively represent halogen. 

The compound according to any one of Claims 1 to 6 wherein Z represents S. 

The compound according to Claim 1 wherein said imidazole derivative is 

(A-1 ) 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole, 
(A-2) 2-[5(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]ethanol 

(A-3) 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-4-yl)methyl-1 H-imidazole. 

(A-4) [5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl]methanol 

(A-5) [1 -(2-hydroxypropyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol, 

(A-6) [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]acetonitrile 

(A-7) [5-(3,5-dichlorophenylthio)-1 -(4-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yl]methanol, 

(A-8) [5-(3,5-dichlorophenylthio)-1 -(3-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yl]methanol, 

(A-9) 2-[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -ethyl-1 H-imidazol-2-yl]ethanol, 

(A-1 0) 2-[2-(carbamoyloxy)ethyl]-5-(3,5-dichlorophenylthio-1 -ethyl-4-isopropyl-1 H-imidazole, 

(A-1 1 ) [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(6-oxo-1 ,6-dihydropyridin-3-yl)methyl-1 H-imidazol-2-yl]me- 

thanol, 

(A-1 2) 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -(6-oxo-1 ,6-dihydro-pyridin-3-yl)methyl-4-isopro- 
pyl-1 H-imidazole, 

(A-1 3) 2-benxyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazole, or 
(A-1 4) [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)-methyl-1 H-imidazol-2-yl]methanol. 

A compound selected from 

2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(2-methoxypyridin-5-ylmethyl)-1 H-imidazole, 
2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(2-methoxypyridin-3-ylmethyl)-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(p-nitrobenzyl)-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(m-nitrobenzyl)-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(o-nitrobenzyl)-1 H-imidazole, 
2-(2-benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -p-nitrobenzyl-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1-p-nitrobenzyl-1 H-imidazole, 
2-(2-carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(p-nitrobenzyl)-1 H-imidazole, 
2-(2-benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(m-nitrobenzyl)-1 H-imidazole, 
5-(3,5-Dichlorophenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1 -(m-nitrobenzyl)-l H-imidazole, 
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2-(2-Carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(m-nitrobenzyl)-l H-imidazole, 
2-(Benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(o-nitrobenzyl)-l H-imidazole, 
5-(3,5-Dichlorophenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1-o-nitrobenzyl-1 H-imidazole, 
2-(2-Carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(o-nitrobenzyl)-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-1 -methyl-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
2-(p-methoxybenzyloxymethyl)-5-(3-chlorophenylthio)-1-methyl-4-isopropyl-1 H-imidazole, 

4- isopropyl-2-(p-methoxybenzyloxymethyl)-1-methyl-5-(3-nitrophenylthio)-1 H-imidazole, 

1- benzyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 

5- (3,5-dichlorophenylthio)-1-dodecyl-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
1 -Allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1-n-propyl-1 H-imidazole, 

1 -Benzoylmethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
1 -acetylmethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
5-(3,5-Dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 -(1 ,1 ,1 -trifluoroethyl)-1 H-imida- 
zole, 

2- (N-chloroacetylcarbamoyloxy)methyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-3-yl)methyl-1 H- 
imidazole, 

(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
2-{[5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazol-2-yl]methylamino}ethanol, 
5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-2-(N-trifluoroacetyl-N-methyl)aminomethyl-1 H-imidazole, 
2-diaminomethylenemethylaminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-methylimidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-2-p-toluenesulfonylaminomethyl-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-2-(N-methylthiocarbamoyl)aminomethyl-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-2-methoxycarbonylaminomethyl-1 H-imidazole, 
2-(N-trichloroacetylcarbamoyl)-oxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole, 
2-(N-trichloroacetylcarbamoyl) oxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole, 

1- benzyl-2-(N-chloroacetylcarbamoyloxymethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole, 

2- (N-(chloroacetyl)carbamoyloxy)methyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H- 
imidazole, 

2-N-chloroacetylcarbamoyloxymethyl-5-(3,5-dichlorobenzyl)-4-isopropyl-1 -methyl-1 H-imidazole, 
2-chloroacetylcarbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imi- 
dazole, 

2-(N-chloroacetyl)carbamoyloxymethyl-1-(2-(N-chloroacetyl)carbamoyloxypropyl)-5-(3,5-dichlorophenylth- 
io)-4-isopropyl-1 H-imidazole, 

2-(N-chloroacetyl)carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1-(2-hydroxypropyl)-4-isopropyl-1 H-imi- 
dazole, 

5-(3,5-dichlorophenylsulfinyl)-4-isopropyl-1-methyl-2-trifluoroacetylaminomethyl-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-2-trifluoroacetylaminomethyl-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-2-methanesulfonylaminomethyl-1 -methyl-1 H-imidazole, and 
5-(3-Nitrophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -methyl-1 H-imidazole. 

A medicinal composition comprising the compound according to the formula (I) or a salt thereof: 
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(wherein R 1 represents hydrogen, an alkyl group of 1 to 20 carbon atoms, an alkenyl group of 2 to 7 carbon atoms, 
a cycloalkylalkyl group of 4 to 12 carbon atoms, a haloalkyl group of 1 to 6 carbon atoms, an oxoalkyl group of 1 
to 6 carbon atoms, an aroylalkyl group of 8 to 13 carbon atoms, a substituted or unsubstituted aralkyl group of 7 
to 1 2 carbon atoms, a substituted or unsubstituted heteroarylalkyl group, a substituted or, unsubstituted carbamoy- 
loxyalkyl, carbamoylalkyloxyalkyl, or acyloxyalkyl group, or a branched hydroxyalkyl group of 1 to 6 carbon atoms 
wherein the substituent of said substituted aralkyl group, said substituted heteroarylalkyl group, said substituted 
carbamoyloxyalkyl group, said substituted carbamoylalkyloxyalkyl group or acyloxyalkyl group represents alkyl, 
alkenyl, cycloalkyl, haloalkyl, oxoalkyl, aralkyl, anoylalkyl, hydroxy, or, substituted or unsubstituted amino; wherein 
heteroalyalkyl, carbamoyloxyalkyl, carbamoylalkyloxyalkyl, acyloxyalkyl and substituted amino are as defined in 
claim 1 ; 

R 2 represents an alkyl group of 1 to 6 carbon atoms, an acyl group of 1 to 6 carbon atoms, hydroxyiminome- 
thyl, hydrazonomethyl, or a group of the formula -(CH 2 )n-R 4 (where R 4 represents halogen, an alkoxy group, 
hydroxy, cyano, an acyloxy group, an aryloxycarbonyloxy group, an alkoxycarbonyloxy group, carboxy, a substi- 
tuted or unsubstituted carbamoyl group, a substituted or unsubstituted hydroxyalkyloxy group, a substituted or 
unsubstituted benzyloxy group, a substituted or unsubstituted carbamoyloxy or thiocarbamoyloxy group, a substi- 
tuted or unsubstituted amino group, or azido; 

wherein the substituent of said substituted carbamoyl group, said substituted hydroxyalkyloxy group, said substi- 
tuted benzyloxy group, said substituted carbamoyloxy group or thiocarbamoyloxy group or said substituted amino 
group represents alkyl, alkenyl, cycloalkylalkyl, haloalkyl, oxoalkyl, acyl, carbamoyl, unsubstituted or substituted 
amino selected from the group consisting of N-methylamino, N,N-dimethylamino, N-acetylamino, diaminomethyl- 
eneaminomethyl, ureidomethyl, methanesulfonamidomethyl 
n represents a whole number of 1 to 3); 

R 3 represents a substituted or unsubstituted alkyl group of 1 to 6 carbon atoms; 

wherein said substituent represents hydroxy, alkoxy, acyloxy, alkenyl, cycloalkyl, halogen, oxoalkyl, aralkyl, aroy- 
lalkyl, cyano, carboxy or alkoxycarbonyl; 

X and Y independently represent hydrogen, an alkyl group of 1 to 3 carbon atoms, halogen, or nitro; 
z represents S, SO, S0 2 or CH 2 ) 
as an active ingredient. 

11. A medicinal composition comprising a compound according to claim 9. 

12. Use of a compound according to Claim 10 or 11 for the preparation of a medicament for treating HIV. 



Patentanspruche 

1. Imidazolderivat der Formel (I) oder ein Salz davon: 



R 1 




Y 

(in der R 1 einen Alkylrest mit 1 bis 20 Kohlenstoffatomen, einen Alkenylrest mit 2 bis 7 Kohlenstoffatomen, einen 
Cycloalkylalkylrest mit 4 bis 12 Kohlenstoffatomen, einen Halogenalkylrest mit 1 bis 6 Kohlenstoffatomen, einen 
Oxoalkylrest mit 1 bis 6 Kohlenstoffatomen, einen Aroylalkylrest mit 8 bis 13 Kohlenstoffatomen, einen substitu- 
ierten oder unsubstituierten Aralkylrest mit 7 bis 12 Kohlenstoffatomen, einen substituierten oder unsubstituierten 
Heteroarylalkylrest, einen substituierten oder unsubstituierten Carbamoyloxyalkylrest, Carbamoylalkyloxyalkylrest 
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oder Acyloxyalkylrest, oder einen verzweigten Hydro xyalkylrest mit 1 bis 6 Kohlenstoffatomen; 
wobei 

der Substituent des substituierten Aralkylrests, des substituierten Heteroarylalkylrests, des substituierten Carba- 
moyloxyalkylrests, des substituierten Carbamoylalkyloxyalkylrests oder Acyloxyalkylrests einen Alkyl-, Alkenyl-, 
Cycloalkyl-, Halogenalkyl-, Oxoalkyl-, Aralkyl-, Aroylalkylrest, eine Hydroxygruppe oder einen substituierten oder 
unsubstituierten Aminorest bedeutet; 

wobei der Heteroarylalkylrest aus einer 2-Pyridylmethyl-, 3-Pyridylmethyl-, 4-Pyridylmethyl-, 1 - oder 2-(2-Pyridyl) 
ethyl-, 1- oder 2-(3-Pyridyl)ethyl-, 1- oder 2-(4-Pyridyl)ethyl-, 1-, 2- oder 3-(2-Pyridyl)propyl-, 2-Thienylmethyl-, 
3-Thienylmethyl-, 4-Thienylmethyl-, 2-Chinolylmethyl-, 3-Chinolylmethyl-, 4-Chinolylmethylgruppe ausgewahlt ist; 
der Carbamoyloxyalkylrest aus einer Carbamoyloxymethyl-, 1- oder 2-Carbamoyloxyethyl-, 1-, 2- oder 3-Carba- 
moyloxypropyl-, 1-, 2-, 3- oder 4-Carbamoyloxybutylgruppe ausgewahlt ist, 

der Carbamoylalkyloxyalkylrest aus einer Carbamoylmethyloxymethyl-, 1 - oder 2-Carbamoylmethyloxyethylgrup- 
pe ausgewahlt ist, 

der Acyloxyalkylrest aus einer Acetyloxymethyl- und Propionyloxymethylgruppe ausgewahlt ist; 

der substituierte Aminorest aus einer N-Methylamino-, N,N-Dimethylamino-, N-Acetylamino-, Diaminomethylena- 

minomethyl-, Ureidomethyl- und Methansulfonamidomethylgruppe ausgewahlt ist; 

R 2 einen Alkylrest mit 1 bis 6 Kohlenstoffatomen, einen Acylrest mit 1 bis 6 Kohlenstoffatomen, eine Hydroxyimi- 
nomethyl-, Hydrazonomethylgruppe, oder einen Rest der Formel -(CH 2 ) n -R 4 darstellt (wobei R 4 ein Halogenatom, 
einen Alkoxyrest, eine Hydroxy-, Cyanogruppe, einen Acyloxy-, einen Aryloxycarbonyloxy-, einen Alkoxycarbony- 
loxyrest, eine Carboxygruppe, einen substituierten oder unsubstituierten Carbamoylrest, einen substituierten oder 
unsubstituierten Hydroxyalkyloxyrest, einen substituierten oder unsubstituierten Benzyloxyrest, einen substituier- 
ten oder unsubstituierten Carbamoyloxy- oder Thiocarbamoyloxyrest, einen substituierten oder unsubstituierten 
Aminorest, oder eine Azidogruppe bedeutet; 

wobei der Substituent des substituierten Carbamoylrests, des substituierten Hydroxyalkyloxyrests, des substitu- 
ierten Benzyloxyrests, des substituierten Carbamoyloxy- oder Thiocarbamoyloxyrests oder des substituierten Ami- 
norests einen Alkyl-, Alkenyl-, Cycloalkylalkyl-, Halogenalkyl-, Oxoalkyl-, Acyl-, Carbamoyl- oder unsubstituierten 
oder substituierten Aminorest, ausgewahlt aus N-Methylamino-, N,N-Dimethylamino-, N-Acetylamino-, Diamino- 
methylenaminomethyl-, Ureidomethylund Methansulfonamidomethylgruppen, darstellt; 
n eine ganze Zahl von 1 bis 3 ist); 

R 3 einen substituierten oder unsubstituierten Alkylrest mit 1 bis 6 Kohlenstoffatomen darstellt, 
wobei der Substituent eine Hydroxygruppe, einen Alkoxy-, Acyloxy-, Alkenyl-, Cycloalkylrest, ein Halogenatom, 
einen Oxoalkyl-, Aralkyl-, Aroylalkylrest, eine Cyano-, Carboxygruppe oder einen Alkoxycarbonylrest darstellt; 
X und Y unabhangig voneinander ein Wasserstoffatom, einen Alkylrest mit 1 bis 3 Kohlenstoffatomen, ein Halo- 
genatom oder eine Nitrogruppe darstellen; 
Z S, SO, S0 2 oder CH 2 bedeutet; 

mit der MaGgabe, dass Verbindungen, in denen R 1 eine Methylgruppe, R 2 eine Isopropyl?, Methyl-, Ethyl-, n- 
Propylgruppe oder die Gruppe -(CH 2 ) 10 -CH 3 und R 3 eine Isopropyl-, Methyl-, Ethyl- oder n-Propylgruppe, Z S und 
jeder Rest X und Y ein Wasserstoffatom ist, ausgeschlossen sind. 

Verbindung nach Anspruch 1, wobei das Imidazolderivat eine Verbindung der folgenden Formel (!') ist: 



R 1 




(i • ) 



Y 

(wobei R 1 , R 2 , R 3 , X, Y und Z wie vorstehend definiert sind). 
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Verbindung nach Anspruch 1 oder 2, wobei R 1 einen Alkylrest mit 1 bis 6 Kohlenstoffatomen, einen Hydroxyal- 
kylrest mit 1 bis 6 Kohlenstoffatomen oder eine Pyridylmethylgruppe darstellt. 

Verbindung nach einem der Anspruche 1 bis 3, wobei R 2 einen Rest der Formel -(CH 2 ) n -R 4 darstellt, wobei R 4 
eine Hydroxygruppe oder eine Carbamoyloxygruppe bedeutet. 

Verbindung nach einem der Anspruche 1 bis 4, wobei R 3 eine Isopropylgruppe darstellt. 

Verbindung nach einem der Anspruche 1 bis 5, wobei X und Yjeweils ein Halogenatom darstellen. 

Verbindung nach einem der Anspruche 1 bis 6, wobei Z S darstellt. 

Verbindung nach Anspruch 1, wobei es sich bei dem Imidazolderivat urn 

(A-1 ) 2-Carbamoyloxymethyl-5-(3,5-dichlorphenylthio)-1 -ethyl-4-isopropyl-1 Himidazol, 

(A-2) 2-[5-(3,5-Dichlorphenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]ethanol, 

(A-3) 2-Carbamoyloxymethyl-5-(3,5-dichlorphenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazol, 

(A-4) [5-(3,5-Dichlorphenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl]methanol, 

(A-5) [1 -(2-Hydroxypropyl)-5-(3,5-dichlorphenylthio)-4-isopropyl-1 H-imidazol-2-yl]-methanol, 

(A-6) [5-(3,5-Dichlorphenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]acetonitril, 

(A-7) [5-(3,5-Dichlorphenylthio)-1 -(4-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yl]-methanol, 

(A-8) [5-(3,5-Dichlorphenylthio)-1 -(3-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yl]-methanol, 

(A-9) 2-[5-(3,5-Dichlorphenylthio)-4-isopropyl-1 -ethyl-1 H-imidazol-2-yl]ethanol, 

(A-1 0) 2-[2-(Carbamoyloxy)ethyl]-5-(3,5-dichlorphenylthio)-1 -ethyl-4-isopropyl-1 Himidazol, 

(A-1 1 ) [5-(3,5-Dichlorphenylthio)-4-isopropyl-1 -(6-oxo-1 ,6-dihydropyridin-3-yl)methyl-1 H-imidazol-2-yl]methanol, 

(A-1 2) 2-Carbamoyloxymethyl-5-(3,5-dichlorphenylthio)-1 -(6-oxo-1 ,6-dihydropyridin-3-yl)methyl-4-isopropyl-1 H- 

imidazol, 

(A-1 3) 2-Benzyloxymethyl-5-(3,5-dichlorphenylthio)-4-isopropyl-1 -(pyridin-4-yl)-methyl -1 H-imidazol oder 
(A-1 4) [5-(3,5-Dichlorphenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazol-2-yl]methanol, handelt. 

Verbindung, ausgewahlt aus 

2-Benzyloxymethyl-5-(3,5-dichlorphenylthio)-4-isopropyl-1-(2-methoxypyridin-5-ylmethyl)-1 H-imidazol, 
2-Benzyloxymethyl-5-(3,5-dichlorphenylthio)-4-isopropyl-1-(2-methoxypyridin-3-ylmethyl)-1 H-imidazol, 
5-(3,5-Dichlorphenylthio)-2-hydroxymethyl-4-isopropyl-1 -(p-nitrobenzyl)-l Himidazol, 
5-(3,5-Dichlorphenylthio)-2-hydroxymethyl-4-isopropyl-1 -(m-nitrobenzyl)-l Himidazol, 
5-(3,5-Dichlorphenylthio)-2-hydroxymethyl-4-isopropyl-1 -(o-nitrobenzyl)-l Himidazol, 
2-(2-Benzyloxyethyl)-5-(3,5-dichlorphenylthio)-4-isopropyl-1 -(p-nitrobenzyl)-l Himidazol, 
5-(3,5-Dichlorphenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1-(p-nitrobenzyl)-1 Himidazol, 
2-(2-Carbamoyloxyethyl)-5-(3,5-dichlorphenylthio)-4-isopropyl-1-(p-nitrobenzyl)-1 Himidazol, 
2-(2-Benzyloxyethyl)-5-(3,5-dichlorphenylthio)-4-isopropyl-1-(m-nitrobenzyl)-1 Himidazol, 
5-(3,5-Dichlorphenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1-(m-nitrobenzyl)-1 Himidazol, 
2-(2-Carbamoyloxyethyl)-5-(3,5-dichlorphenylthio)-4-isopropyl-1-(m-nitrobenzyl)-1 H-imidazol, 
2-(2-Benzyloxyethyl)-5-(3,5-dichlorphenylthio)-4-isopropyl-1-(o-nitrobenzyl)-1 Himidazol, 
5-(3,5-Dichlorphenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1-(o-nitrobenzyl)-1 Himidazol, 
2-(2-Carbamoyloxyethyl)-5-(3,5-dichlorphenylthio)-4-isopropyl-1-(o-nitrobenzyl)-1 Himidazol, 
5-(3,5-Dichlorphenylthio)-1-methyl-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazol, 
2-(p-Methoxybenzyloxymethyl)-5-(3-chlorphenylthio)-1-methyl-4-isopropyl-1 Himidazol, 

4- lsopropyl-2-(p-methoxybenzyloxymethyl)-1 -methyl-5-(3-nitrophenylthio)-1 Himidazol, 

1 -Benzyl-5-(3,5-dichlorphenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 Himidazol, 

5- (3,5-Dichlorphenylthio)-1-dodecyl-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 Himidazol, 
1-Allyl-5-(3,5-dichlorphenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 Himidazol, 
5-(3,5-Dichlorphenylthio)-1-ethyl-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 Himidazol, 
5-(3,5-Dichlorphenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1-n-propyl-1 Himidazol, 

1- Benzoylmethyl-5-(3,5-dichlorphenylthio)-4-isopropyl-2-(pmethoxybenzyloxymethyl)-1 H-imidazol, 
1 -Acetylmethyl-5-(3,5-dichlorphenylthio)-4-isopropyl-2-(pmethoxybenzyloxymethyl)-1 H-imidazol, 
5-(3,5-Dichlorphenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1-(1 ,1 ,1-trifluorethyl)-1 H-imidazol, 

2- (N-Chloracetylcarbamayloxy)methyl-5-(3,5-dichlorphenylthio)-4-isopropyl-1-(pyridin-3-yl)methyl-1 H-imidazol, 
(3,5-Dichlorphenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazol, 
2-{[5-(3,5-Dichlorphenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methylamino}ethanol, 
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5-(3,5-Dichlorphenylthio)-4-isopropyl-1 -methyl-2-(N-trifluoracetyl-N-methyl)-aminomethyl-1 H-imidazol, 
2-Diaminomethylenmethylaminomethyl-5-(3,5-dichlorphenylthio)-4-isopropyl-1 -methyl-imidazol, 
5-(3,5-Dichlorphenylthio)-4-isopropyl-1-methyl-2-p-toluolsulfonylaminomethyl-1 Himidazol, 
5-(3,5-Dichlorphenylthio)-4-isopropyl-1-methyl-2-(N-methylthiocarbamoyl)aminometh H-imidazol, 
5-(3,5-Dichlorphenylthio)-4-isopropyl-1 -methyl-2-methoxycarbonylaminomethyl-1 Himidazol, 
2-(N-Trichloracetylcarbamoyl)oxymethyl-5-(3,5-dichlorphenylthio)-4-isopropyl-1-methyl-1 H-imidazol, 
2-(N-Trichloracetylcarbamoyl)oxymethyl-5-(3-chlorphenylthio)-4-isopropyl-1-methyl-1 H-imidazol, 

1- Benzyl-2-(N-chloracetylcarbamoyloxymethyl)-5-(3,5-dichlorphenylthio)-4-isopropyl-1 H-imidazol, 

2- (N-(Chloracetyl)carbamoyloxy)methyl-5-(3,5-dichlorphenylthio)-4-isopropyl-1-(pyridin-4-yl)methyl-1 H-imidazol, 
2-N-Chloracetylcarbamoyloxymethyl-5-(3,5-dichlorbenzyl)-4-isopropyl-1-methyl-1 Himidazol, 
2-N-Chloracetylcarbamoyloxymethyl-5-(3,5-dicM H-imidazol, 
2-(N-Chloracetyl)carbamoyloxymethyl-1-(2-(N-cM 

propyl-1 H-imidazol, 

2-(N-Chloracetylcarbamoyloxymethyl-5-(3,5-dichlorphenylthio)-1-(2-hydroxypropyl)-4-isopropyl-1 H-imidazol, 
5-(3,5-Dichlorphenylsulfinyl)-4-isopropyl-1-methyl-2-trifluoracetylaminomethyl-1 Himidazol, 
5-(3,5-Dichlorphenylthio)-4-isopropyl-1-methyl-2-trifluoracetylaminomethyl-1 Himidazol, 
5-(3,5-Dichlorphenylthio)-4-isopropyl-2-methansulfonylaminomethyl-1 -methyl-1 Himidazol und 
5-(3-Nitrophenylthio)-4-isopropyl-2-methansulfonylamidomethyl-1 -methyl-1 Himidazol. 

i. Arzneimittel, umfassend die Verbindung der Formel (I) oder ein Salz davon als Wirkstoff: 



(in der R 1 ein Wasserstoffatom, einen Alkylrest mit 1 bis 20 Kohlenstoffatomen, einen Alkenylrest mit 2 bis 7 
Kohlenstoffatomen, einen Cycloalkylalkylrest mit 4 bis 12 Kohlenstoffatomen, einen Halogenalkylrest mit 1 bis 6 
Kohlenstoffatomen, einen Oxoalkylrest mit 1 bis 6 Kohlenstoffatomen, einen Aroylalkylrest mit 8 bis 13 Kohlen- 
stoffatomen, einen substituierten oder unsubstituierten Aralkylrest mit 7 bis 12 Kohlenstoffatomen, einen substi- 
tuierten oder unsubstituierten Heteroarylalkylrest, einen substituierten oder unsubstituierten Carbamoyloxyal- 
kylrest, Carbamoylalkyloxyalkylrest oder Acyloxyalkylrest, oder einen verzweigten Hydroxyalkylrest mit 1 bis 6 
Kohlenstoffatomen darstellt; 



der Substituent des substituierten Aralkylrests, des substituierten Heteroarylalkylrests, des substituierten Carba- 
moyloxyalkylrests, des substituierten Carbamoylalkyloxyalkylrests oder Acyloxyalkylrests einen Alkyl-, Alkenyl-, 
Cycloalkyl-, Halogenalkyl-, Oxoalkyl-, Aralkyl-, Aroylalkylrest, eine Hydroxygruppe oder einen substituierten oder 
unsubstituierten Aminorest bedeutet; 

wobei der Heteroarylalkyl-, Carbamoyloxyalkyl-, Carbamoylalkyloxyalky-, Acyloxyalkylrest und der substituierte 
Aminorest wie in Anspruch 1 definiert sind; 

R 2 einen Alkylrest mit 1 bis 6 Kohlenstoffatomen, einen Acylrest mit 1 bis 6 Kohlenstoffatomen, eine Hydroxyimi- 
nomethyl-, Hydrazonomethylgruppe, einen Rest der Formel -(CH 2 ) n -R 4 darstellt (wobei R 4 ein Halogenatom, einen 
Alkoxyrest, eine Hydroxy-, Cyanogruppe, einen Acyloxy-, einen Aryloxycarbonyloxy-, einen Alkoxycarbonyloxy- 
rest, eine Carboxygruppe, einen substituierten oder unsubstituierten Carbamoylrest, einen substituierten oder un- 
substituierten Hydroxyalkyloxyrest, einen substituierten oder unsubstituierten Benzyloxyrest, einen substituierten 
oder unsubstituierten Carbamoyloxy- oder Thiocarbamoyloxyrest, einen substituierten oder unsubstituierten Ami- 
norest, oder eine Azidogruppe bedeutet; 

wobei der Substituent des substituierten Carbamoylrests, des substituierten Hydroxyalkyloxyrests, des sub- 
stituierten Benzyloxyrests, des substituierten Carbamoyloxy- oder Thiocarbamoyloxyrests oder des substituierten 
Aminorests einen Alkyl-, Alkenyl-, Cycloalkylalkyl-, Halogenalkyl-, Oxoalkyl-, Acyl-, Carbamoyl- oder unsubstitu- 




wobei 
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ierten odersubstituierten Aminorest, ausgewahlt aus einer N-Methylamino-, N,N-Dimethylamino-, N-Acetylamino-, 
Diaminomethylenaminomethyl-, Ureidomethyl- und Methansulfonamidomethylgruppe, darstellt; und 
n eine ganze Zahl von 1 bis 3 ist); 

R 3 einen substituierten oder unsubstituierten Alkylrest mit 1 bis 6 Kohlenstoffatomen darstellt, 
wobei der Substituent eine Hydroxygruppe, einen Alkoxy-, Acyloxy-, Alkenyl-, Cycloalkylrest, ein Halogenatom, 
einen Oxoalkyl-, Aralkyl-, Aroylalkylrest, eine Cyano-, Carboxygruppe oder einen Alkoxycarbonylrest darstellt; 
X und Y unabhangig voneinander ein Wasserstoffatom, einen Alkylrest mit 1 bis 3 Kohlenstoffatomen, ein Halo- 
genatom oder eine Nitrogruppe darstellt; 
Z S, SO, S0 2 oder CH 2 bedeutet. 

11. Arzneimittel, umfassend eine Verbindung nach Anspruch 9. 

12. Verwendung einer Verbindung nach einem der Anspruche 1 0 oder 1 1 bei der Herstellung eines Arzneimittels fur 
die Behandlung von HIV. 



Revendications 

1. Un derive imidazole de formule (I) ou un de ses sels : 



R 1 




Y 



dans laquelle R 1 represente un groupe alkyle comportant 1 a 20 atomes de carbone, un groupe alcenyle compor- 
tant 2 a 7 atomes de carbone, un groupe cycloalkylalkyle comportant 4 a 1 2 atomes de carbone, un groupe haloalk- 
yle comportant 1 a 6 atomes de carbone, un groupe oxoalkyle comportant 1 a 6 atomes de carbone, un groupe 
aroylalkyle comportant 8 a 13 atomes de carbone, un groupe arylalkyle substitue ou non substitue comportant 7 
a 12 atomes de carbone, un groupe heteroarylalkyle substitue ou non substitue, un groupe carbamoyloxyalkyle 
substitue ou non substitue, carbamoylalkyloxyalkyle ou acyloxyalkyle, ou un groupe hydroxyalkyle ramifie com- 
portant 1 a 6 atomes de carbone, 

le substituant dudit groupe aralkyle substitue, dudit groupe heteroarylalkyle substitue, dudit carbamoyloxyalkyle 

substitue, dudit groupe carbamoylalkyloxyalkyle ou acyloxyalkyle substitue representant alkyle, alcenyle, cycloalk- 

yle, haloalkyle, oxoalkyle, aralkyle, aroylalkyle, hydroxy ou amino substitue ou non substitue, 

dans laquelle le groupe heteroarylalkyle est choisi parmi 2-pyridylmethyle, 3-pyridylmethyle, 4-pyridylmethyle, 1- 

ou 2-(2-pyridyl)ethyle, 1 - ou 2-(3-pyridyl) ethyle, 1 - ou 2-(4-pyridyl)ethyle, 1 -, 2-, ou 3-(2-pyridyl)propyle, 2-thienyl- 

methyle, 3-thienylmethyle, 4-thienylmethyle, 2-quinolylmethyle, 3-quinolylmethyle, 4-quinolylmethyle ; 

le groupe carbamoyloxyalkyle est choisi parmi carbamoyloxymethyle, 1 - ou 2-carbamoyloxyethyle, 1 -, 2-, ou 3-car- 

bamoyloxypropyle, 1-, 2-, 3-, ou 4-carbamoyloxybutyle ; 

le groupe carbamoylalkyloxyalkyle est choisi parmi carbamoylmethyloxymethyle, 1- ou 2-car- 
bamoylmethyloxyethyle ; 

le groupe acyloxyalkyle est choisi parmi acetyloxymethyle, propionyloxymethyle ; amino substitue est choisi parmi 
N-methylamino, N,N-dimethylamino, N-acetylamino, diaminomethyleneaminomethyle, ureidomethyle et me- 
thanesulfonamidomethyle ; 

R 2 represente un groupe alkyle comportant 1 a 6 atomes de carbone, un groupe acyle comportant 1 a 6 atomes 
de carbone, hydroxyiminomethyle, hydrazonomethyle ou un groupe de formule -(CH 2 ) n -R 4 (ou R 4 represente 
halogene, un groupe alkoxy, hydroxy, cyano, un groupe acyloxy, un groupe aryloxycarbonyloxy, un groupe alkoxy- 
carbonyloxy, carboxy, un groupe carbamoyle substitue ou non, un groupe hydroxyalkyloxy substitue ou non, un 
groupe benzyloxy substitue ou non, un groupe carbamoyloxy ou thiocarbamoyloxy, substitue ou non, un groupe 
amino substitue ou non, ou azido; 

les substituants dudit groupe carbamoyle substitue, dudit groupe hydroxyalkyloxy substitue, dudit groupe benzy- 
loxy substitue, dudit groupe carbamoyloxy ou thiocarbamoyloxy substitue, dudit groupe amino substitue represen- 
tant alkyle, alcenyle, cycloalkylalkyle, haloalkyle, oxoalkyle, acyle, carbamoyle, amino non substitue ou substitue 
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choisi parmi le groupe compose de N-methylamino, N,N-dimethylamino, N-acetylamino, diaminomethyleneami- 
nomethyle, ureidomethyle, methanesulfonamidomethyle ; 
n represente un nombre entier de 1 a 3) ; 

R 3 represente un groupe alkyle substitue ou non, comportant 1 a 6 atomes de carbone ; 

ledit substituant representant hydroxy, alkoxy, acyloxy, alkanyle, cycloalkyle, halogene, oxoalkyle, aralkyle, aroy- 
lalkyle, cyano, carboxy ou alkoxycarbonyle ; 

X et Y represented, independamment Tun de I'autre, hydrogene, un groupe alkyle comportant 1 a 3 atomes de 

carbone, halogene ou nitro ; 

Z represente S, SO, S0 2 ou CH 2 ; 

a I'exception des composes dans lesquels R 1 est methyle, R 2 est isopropyle, methyle, ethyle, n-propyle ou 
(CH 2 ) 1 0 CH 3 , R 3 est isopropyle, methyle, ethyle ou n-propyle, Z est S et chacun des groupes X et Y est hydrogene. 

Le compose selon la revendication 1 , dans laquelle le derive imidazole est un compose de formule (!') suivante : 




(dans laquelle R 1 , R 2 , R 3 , X, Y et Z sont tels que definis ci-dessus). 

Le compose selon la revendication 1 ou 2, dans lequel R 1 represente un groupe alkyle comportant 1 a 6 atomes 
de carbone, un groupe hydroxyalkyle comportant 1 a 6 atomes de carbone ou pyridylmethyle. 

Le compose selon Tune quelconque des revendications 1 a 3, dans lequel R 2 represente un groupe de formule 
-(CH 2 ) n -R 4 , R 4 representant hydroxy ou carbamoyloxy. 

Le compose selon Tune quelconque des revendications 1 a 4, dans lequel R 3 represente isopropyle. 

Le compose selon Tune quelconque des revendications 1 a 5, dans lequel X et Y represented chacun halogene. 

Le compose selon Tune quelconque des revendications 1 a 6, dans lequel Z represente S. 

Le compose selon la revendication 1 , dans lequel ledit derive imidazole est 

(A-1 ) 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole, 

(A-2) 2-[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]ethanol, 

(A-3) 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazole, 

(A-4) [5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl]methanol, 

(A-5) [1 -(2-hydroxypropyl)-5-(3,5-dichlorophenylthio-4-isopropyl-1 H-imidazol-2-yl]methanol, 

(A-6) [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]acetonitrile, 

(A-7) [5-(3,5-dichlorophenylthio)-1 -(4-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yl]methanol, 

(A-8) [5-(3,5-dichlorophenylthio)-1 -(3-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yl]methanol, 

(A-9) 2-[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -ethyl-1 H-imidazol-2-yl]ethanol, 

(A-1 0) 2-[2-carbamoyloxy)ethyl]-5-(3,5-dichlorophenylthio-1 -ethyl-4-isopropyl-1 H-imidazole, 

(A-1 1 ) [5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(6-oxo-1 ,6-dihydro-pyridin-3-yl)methyl-1 H-imidazol-2-yl]metha- 

nol, 

(A-1 2) 2-carbamoyloxymethyl)-5-(3,5-dichlorophenylthio)-1 -(6-oxo-1 ,6-dihydropyridin-3-yl)methyl-4-isopropyl- 
1 H-imidazole, 

(A-1 3) 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazole, ou 
(A-1 4) [5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-4-yl)-methyl-1 H-imidazol-2-yl]methanol. 

Un compose choisi parmi 

2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(2-methoxypyridin-5-ylmethyl)-1 H-imidazole, 
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2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(2-methoxypyridin-3-ylmethyl)-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(p-nitrobenzyl)-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(m-nitrobenzyl)-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(o-nitrobenzyl)-1 H-imidazole, 
2-(2-benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-p-nitrobenzyl-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1-p-nitrobenzyl-1 H-imidazole, 
2-(2-carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropy)-1-(p-nitrobenzy)-1 H-imidazole, 
2-(2-benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-m-nitrobenzyl-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1-m-nitrobenzyl-1 H-imidazole, 
2-(2-carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(m-nitrobenzyl)-l H-imidazole, 
2-(benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(o-nitrobenzyl-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1-o-nitrobenzyl-1 H-imidazole, 
2-(2-carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(o-nitrobenzyl)-l H-imidazole, 
5-(3,5-dichlorophenylthio)-1 -methyl-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
2-(p-methoxybenzyloxymethyl)-5-(3-chlorophenylthio)-1 -methyl-4-isopropyl-1 H-imidazole, 

4- isopropyl-2-(p-methoxybenzyloxymethyl)-1-methyl-5-(3-nitrophenylthio)-1 H-imidazole, 
1-benzyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 

5- (3,5-dichlorophenylthio)-1-dodecyl-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
1-allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-1-ethyl-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1-n-propyl-1 H-imidazole, 

1- benzoylmethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
1 -acetylmethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1-(1 ,1 ,1 -trifluoroethyl)-1 H-imidazole, 

2- (N-chloroacetylcarbamoyloxy)methyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-3-yl)meth H-imidazo- 
le, 

(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole, 
2-{[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methylamino} ethanol, 
5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-2-(N-trifluoroacetyl-N-methyl)-amino-methyl-1 H-imidazole, 
2-diaminomethylenemethylaminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-methylimidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-2-p-toluenesulfonylaminomethyl-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-2-(N-methylthiocarbamoyl)aminomethyl-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-1-methy(-2-methoxycarbonylaminomethyl-1 H-imidazole, 
2-(N-trichloroacetylcarbamoyl)oxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole, 
2-(N-trichloroacetylcarbamoyl)oxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole, 
1 -benzyl-2-(N-chloroacetylcarbamoyloxymethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole, 
2-(N-(chloroacetyl)carbamoyloxy)methyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-4-yl)methyl-1 H-imida- 
zole, 

2-N-chloroacetylcarbamoyloxymethyl-5-(3,5-dichlorobenzyl)-4-isopropyl-1 -methyl-1 H-imidazole, 
N-2-chloroacetylcarbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(quinolin-3-ylmethyl-1 H-imidazo- 
le, 

2-(N-chloroacetyl)carbamoyloxymethyl-1 -(2-(N-chloroacetyl)carbamoyloxypropyl)-5-(3,5-dichlorophenylthio)- 

4- isopropyl-1 H-imidazole, 

2-(N-chloroacetyl)carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -(2-hydroxypropyl)-4-isopropyl-1 H-imidazole, 

5- (3,5-dichlorophenylsulfinyl)-4-isopropyl-1 -methyl-2-trifluoroacetylaminomethyl-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-2-trifluoroacetylaminomethyl-1 H-imidazole, 
5-(3,5-dichlorophenylthio)-4-isopropyl-2-methanesulfonylaminomethyl-1 -methyl-1 H-imidazole, et 
5-(3-Nitrophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -methyl-1 H-imidazole. 

10. Une composition pharmaceutique comprenant comme principe actif un compose de formule (I) ou un de ses sels 
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(dans laquelle R 1 represente hydrogene, un groupe alkyle comportant 1 a 20 atomes de carbone, un groupe 
alcenyle comportant 2 a 7 atomes de carbone, un groupe cycloalkylalkyle comportant 4 a 12 atomes de carbone, 
un groupe haloalkyle comportant 1 a 6 atomes de carbone, un groupe oxoalkyle comportant 1 a 6 atomes de 
carbone, un groupe aroylalkyle comportant 8 a 13 atomes de carbone, un groupe aralkyle substitue ou non subs- 
titue comportant 7 a 12 atomes de carbone, un groupe heteroarylalkyle substitue ou non substitue, un groupe 
carbamoyloxyalkyle, carbamoylalkyloxyalkyle ou acyloxyalkyle substitue ou non substitue ou un groupe hy- 
droxyalkyle ramifie comportant 1 a 6 atomes de carbone, 

le substituant dudit groupe aralkyle substitue, dudit groupe heteroarylalkyle substitue, dudit carbamoyloxyalkyle 
substitue, dudit groupe carbamoylalkyloxyalkyle ou acyloxyalkyle substitue representant alkyle, alcenyle, cycloalk- 
yle, haloalkyle, oxoalkyle, aralkyle, aroylalkyle, hydroxy ou amino substitue ou non substitue ; heteroarylalkyle, 
carbamoyloxyalkyle, carbamoylalkyloxyalkyle, acyloxyalkyle et amino substitue etant tels que definis dans la re- 
vendication 1 ; 

R 2 represente un groupe alkyle comportant 1 a 6 atomes de carbone, un groupe acyle comportant 1 a 6 atomes 
de carbone, hydroxyiminomethyle, hydrazonomethyle ou un groupe de formule -(CH 2 ) n -R 4 (ou R 4 represente 
halogene, un groupe alkoxy, hydroxy, cyano, un groupe acyloxy, un groupe aryloxycarbonyloxy, un groupe alkoxy- 
carbonyloxy, carboxy, un groupe carbamoyle substitue ou non, un groupe hydroxyalkyloxy substitue ou non, un 
groupe benzyloxy substitue ou non, un groupe carbamoyloxy ou thiocarbamoyloxy, substitue ou non, un groupe 
amino substitue ou non, ou azido ; 

les substituants dudit groupe carbamoyle substitue, dudit groupe hydroxyalkyloxy substitue, dudit groupe benzy- 
loxy substitue, dudit groupe carbamoyloxy ou thiocarbamoyloxy substitue, ou dudit groupe amino substitue repre- 
sentant alkyle, alcenyle, cycloalkylalkyle, haloalkyle, oxoalkyle, acyle, carbamoyle, amino non substitue ou subs- 
titue choisi parmi le groupe compose de N-methylamino, N,N-dimethylamino, N-acetylamino, diaminomethylene 
aminomethyle, ureidomethyle, methanesulfonamidomethyle ; 
n represente un nombre entier de 1 a 3) ; 

R 3 represente un groupe alkyle substitue ou non comportant 1 a 6 atomes de carbone ; 

ledit substituant representant hydroxy, alkoxy, acyloxy, alcenyle, cycloalkyle, halogene, oxoalkyle, aralkyle, aroy- 
lalkyle, cyano, carboxy ou alkoxycarbonyle ; 

X et Y represente independamment Tun de I'autre hydrogene, un groupe alkyle de 1 a 3 atomes de carbone, 

halogene ou nitro ; 

Z represente S, SO, S0 2 ou CH 2 ). 

1. Une composition pharmaceutique comprenant un compose selon la revendication 9. 

2. Utilisation d'un compose selon la revendication 10 ou 11 pour la preparation d'un medicament pour le traitement 
du HIV. 
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